
One of the biggest and most important demographic changes facing the United States is
the aging of our population. Both the number and proportion of older people are
increasing. In 2000, 35 million Americans were age 65 and older, representing 12.4
percent of the total population. The older population is expected to reach 54 million in
2020 and more than double by 2050, accounting for 20 percent of our population. 

The graying of America may have wide-ranging implications for the food industry if
future spending patterns of the elderly follow those of today’s older age group.
Researchers with USDA’s Economic Research Service (ERS) examined at-home food
expenditure data and found that households headed by individuals age 65-74 spent
more on cereal and cereal products, dairy products, poultry, and processed vegetables
than other age groups, while households headed by individuals age 75 and older spent
more on fruit and nonalcoholic beverages. The elderly generally spend less eating out.
Away-from-home food expenditures for those age 75 and older were 30 percent lower
than the average of all households and 23 percent lower than those age 65-74. 

Older Americans today are living longer, are better educated, and are more prosperous
than previous generations. But, disparities among the older population continue to exist
between men and women, racial and ethnic groups, and income classes. 

Analysis by ERS shows that 94 percent of households with an elderly person in 2000
were food secure—access at all times to enough food for an active, healthy life for all
household members. Eighty-eight percent of U.S. households with no elderly persons
present were food secure in 2000. When faced with limited money or resources for food,
some elderly households turn to Federal and community food assistance programs. An
average of 1.7 million Americans age 60 and older received food stamps each month in
2000. However, only about a third of older people who are eligible participate in the
program. USDA and some States have begun testing Food Stamp Program changes
designed to increase participation by eligible older people.  

Two areas of caution for the elderly in the new century include changing nutrition needs
and complications from foodborne illnesses. As people age, their energy needs decline.
Thus, older individuals need to make wise food choices, selecting nutrient-dense foods
and limiting “extras.” ERS analyses of USDA food consumption survey data show that
most older Americans are having trouble fitting the recommended number of daily food
group servings into their decreased “calorie budgets,” especially older women. For
example, only 6 percent of older men and 3 percent of older women consumed the
recommended number of servings from the milk, yogurt, and cheese group, compared
with 26 percent of younger men and 15 percent of younger women.  

While older adults have lower rates of foodborne illness infections than most other age
groups, they are more likely to have some of the more severe complications. Older
people, and those who prepare their food, must continue to be vigilant about safe food
practices. In the coming years, the elderly as a share of the U.S. population will reach the
highest level in history. How we act to prevent foodborne illness, ensure adequate
nutrient intakes, and meet other health and support needs for this group will be
important issues not only for older Americans but also for the Nation.
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Older Americans have increased
steadily in number and pro-

portion of the total U.S. population.
The population age 65 and older
numbered 35 million in 2000 and
is expected to more than double by
2050. The older population was 12
percent of the total population in
2000 and will increase to 20 per-
cent by 2050. Moreover, the oldest
segment of the older population,
those age 85 and older, has been
increasing more rapidly than any
other age group.

As America enters the 21st cen-
tury, its older population is living

longer, is better educated, and is
more prosperous than previous
generations. Despite these ad-
vances, disparities among the older
population persist between men
and women, racial and ethnic
groups, and income classes. With
the leading edge of the baby boom
generation reaching age 65 in
2011, growth of the older popula-
tion will increase more rapidly. In
light of the rapid growth of the
older population over the next 50
years, there is an urgent need for
policymakers, researchers, and
community leaders to better under-
stand the health and economic
needs of this segment of American
society.

This article uses data from the
2000 census and the March 2001
Current Population Survey (CPS)
and selected previous years. Be-
cause the CPS excludes the institu-

tional population, such as those re-
siding in nursing homes, CPS esti-
mates of the number of older per-
sons are lower than those obtained
from the decennial census, particu-
larly for persons at advanced ages.
As of 2000, 1.1 percent of persons
age 65-74, 4.7 percent of persons
age 75-84, and 18.2 percent of per-
sons age 85 and older were in
nursing homes.

People Age 85 and Older Are
Fastest Growing Segment of
Older Population

Both the number and propor-
tion of older people relative to the
total U.S. population are increas-
ing. In 2000, nearly 35 million
Americans were age 65 and older,
representing 12.4 percent of the
total population. The number of
older Americans has increased
more than tenfold since 1900, when
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people age 65 and older totaled 3
million, or 4 percent of the total
U.S. population. The older popula-
tion is expected to reach 54 million
in 2020 and more than double by
2050 (table 1). The aging of the
baby boom generation, whose mem-
bers were born between 1946 and
1964, will accelerate this growth,
as the cohort begins to turn 65 in
2011.

The increase in life expectancy
during the 20th century has been
remarkable. Average life expectan-
cy at birth was about 47 years in
1900 and increased to 70 years by
1960 and 77 years by 2000. Cur-
rently, life expectancy at birth is 80
years for women and 74 years for
men. If mortality rates remain con-
stant, 65-year-olds in 2000 are ex-
pected to live another 18 years on
average. The aging of the popula-
tion is also reflected in the increase
in the median age of the popula-
tion, from 33 in 1991 to 35 in 2001.

The increase in the size of
America’s older population is ac-
companied by rapid growth in the
“oldest old,” or the population age
85 and older. The oldest old was
12.1 percent of the older population
in 2001, up from 9.9 percent in
1991. The population age 85 and
older is currently the fastest grow-
ing segment of the older population
and is expected to grow faster than
any other age group. U.S. Census
Bureau projections suggest that
the oldest old population could
grow from about 4 million in 2000
to 19 million by 2050. By 2050,
nearly 24 percent of the older pop-
ulation is projected to be age 85
and older. The size of this segment
of the population is especially im-
portant for the future of the health
care system because the oldest old
tend to be in poorer health and re-
quire more services than the
younger old (under age 85).

The older population is concen-
trated in the South, with 12 million
persons age 65 and older. Between
1990 and 2000, the older popula-
tion in the West and South grew
faster than in other regions, paral-
leling the regional pattern of
growth of the total U.S. population.

The West experienced the highest
percentage increase of the older
population (20 percent), and the
South’s older population grew 16
percent. The proportion of the pop-
ulation age 65 and older varies
among States. In 2000, Florida,
West Virginia, Pennsylvania, Iowa,
and North Dakota had the highest
proportions of older persons. This
share of the total population is af-
fected by the State mortality rate,
the number of older persons who
migrate to a State, and the number
of younger persons who move to
other States. For example, the high
proportion of older persons in
Florida results from high inmigra-
tion, whereas the high proportions
of the elderly in the other States
are due to youthful outmigration.

Throughout the United States,
rural areas generally have a higher
proportion of older persons than
urban areas. The elderly constitut-
ed nearly 20 percent of the rural
population and 15 percent of the
urban population in 2001. Rural
areas have different needs for
health care delivery, transporta-
tion, and access to social services.
For example, low-density, sparsely
populated rural communities are
limited in their ability to provide
health care services in their own
jurisdictions and are often located
far from comprehensive, state-of-
the-art medical facilities, which are
concentrated in metro centers.

Older Women Are More 
Likely To Be Widowed Than
Older Men

Women constitute a larger
share of the older population, espe-
cially among the oldest old. In
2000, women represented 59 per-
cent of the U.S. population age 65
and older and 71 percent of those
age 85 and older. Older women are
less likely than older men to be
currently married and are more
likely to live alone. Because women
live longer than men, they are
more likely to experience declining
health and dwindling economic re-
sources.

Today’s older population is pre-
dominantly White, but as the older
population increases, it is becoming
more racially and ethnically di-
verse. In 2000, the U.S. older popu-
lation was 84 percent White, 8 per-
cent Black, 2 percent Asian Ameri-
can, less than 1 percent American
Indian, and 6 percent Hispanic (fig.
1). By 2020, the share of the older
population that is White is expect-
ed to decline 7 percentage points to
77 percent. Hispanics are projected
to account for 9 percent of the older
population in 2020. Hispanics are
the fastest growing ethnic segment
of the older population and are pro-
jected to increase from about 2 mil-
lion in 2000 to nearly 5 million in
2020. Over the next 50 years, pro-
grams and services for the older
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Table 1—The Older Population Is Expected To More Than Double 
by 2050

1990 2000 2020 2050

Millions

Total, age 65 and older 31.2 35.0 53.7 82.0
Age:

65-74 18.1 18.4 31.5 36.0
75-84 10.1 12.4 15.5 26.6
85 and older 3.1 4.2 6.8 19.4

Percent
Older population as share 
of total U.S. population 12.6 12.4 16.6 20.3

85 and older as share of 
65-and-older population 9.9 12.1 12.6 23.6

Source: U.S. Census Bureau, estimates and projections from the Census Bureau Web site,
www.census.gov/population/estimates/nation



population will require greater
flexibility to meet the demands of a
diverse and changing population.

Marital status can strongly af-
fect a person’s emotional and eco-
nomic well-being by influencing liv-
ing arrangements and availability
of caregivers among older Ameri-
cans with an illness or disability. In
2001, 78 percent of men age 65-74
were married, compared with 55
percent of women the same age.
Among persons age 85 and older,
52 percent of men were married,
compared with only 13 percent of
women. Older women are more
likely to be widowed than older
men due to a combination of fac-
tors, including gender differences
in life expectancy, the tendency for
women to marry men who are
slightly older, and higher remar-
riage rates for older widowed men
than for widowed women. Widow-
hood increases with advancing age,
as does the likelihood of living
alone. In 2000, 30 percent of
women age 65-74 were widowed,
but by age 85, 80 percent were wid-
owed (fig. 2). Older men are less
likely to be widowed. Many older
persons who are widowed live
alone and are more likely than
other older persons to lack social
support networks, to report them-
selves in poorer health, and to ex-
perience poverty.

Higher levels of education are
usually associated with higher in-
comes, higher standards of living,
and above-average health status
among older Americans. The cur-
rent generation of older Americans
is more highly educated than pre-
vious cohorts of older persons, and
this trend is expected to continue.
In 1950, only 18 percent of Ameri-
ca’s older population had complet-
ed high school, but by 2001, 35 per-
cent of people age 65 and older had
completed high school. The younger
old in 2001 were better educated
than the oldest old, reflecting edu-

cational gains over time. About 43
percent of the elderly age 85 and
older had not completed high
school, compared with only 27 per-
cent of those age 65-74 (fig. 3). The
proportion of older persons that
had some college training was
higher among the younger old (38
percent) than among the oldest old
(28 percent). Despite the overall in-
crease in educational attainment,
substantial educational differences
exist among racial and ethnic
groups of older Americans. The ed-
ucational level of the elderly has
great influence on their current in-
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Source:  Federal Interagency Forum on Aging Related Statistics, Older Americans 2000: Key Indicators of Well-Being, 2000;
and U.S. Census Bureau, Internet release on population projections, January 2000.

Figure 1—The Older Population Is Becoming More Racially and Ethnically Diverse
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Figure 2—Older Women Are More Likely To Be Widowed Than Are 
Older Men
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come and retirement benefits,
largely through past employment.

Disability Rates Have Declined
Among Older People in Recent
Years

Self-reported health reflects
physical, emotional, and social as-
pects of health and well-being.
This measure correlates closely
with measures of physical function-
ing and mortality. Most older peo-
ple under age 85 assess their
health as good or excellent. As peo-
ple age, their self-assessments of
health as well as physical function-

ing consistently decline. In 2001,
35 percent of those age 65-74 re-
ported excellent or very good
health, compared with 21 percent
of those age 85 and older (fig. 4).

Older age is accompanied by an
increased risk of certain diseases
and disorders. Significant propor-
tions of older Americans suffer
from chronic health conditions.
Chronic conditions, such as arthri-
tis, diabetes, and heart disease, af-
fect physical functioning and the
ability to remain in one’s home.
These chronic conditions can be-
come a significant health and fi-

nancial burden not only to those
with the condition but also to their
families and the Nation’s health
care system. Furthermore, aging
and chronic health conditions can
affect the diet and nutritional re-
quirements of the elderly (see
“Older Americans Need To Make
Every Calorie Count” elsewhere in
this issue).

Disability results when illness,
chronic disease, or injury limits
physical and/or mental functioning.
Chronic disability for people age 65
and older declined from 24 percent
in 1982 to 21 percent in 1994. In
1994, about 25 percent of older
women reported disabilities, com-
pared with 16 percent of older
men. Declining disability rates may
allow older people to work longer
and retire later in life, as well as
enjoy better health and participate
in social activities for a longer peri-
od of time.

Heart disease and cancer have
been the two leading causes of
death among Americans age 65
and older for the past two decades.
Although mortality rates for heart
disease have declined by about a
third since 1980, over one-third of
all deaths are still due to heart dis-
ease. Biomedical advances, public
health initiatives, and societal
changes may reduce mortality and
increase longevity.

Health care expenditures cover
the cost of physicians’ services, hos-
pitalizations, home health care,
nursing home care, medications,
and other products and services
used in treating or preventing dis-
ease. The levels of health care ex-
penditures and service usage
among older people are closely as-
sociated with age and disability
status. In 1996, the average annual
expenditure on health care (both
out of pocket and covered by insur-
ance) was $5,864 among persons
age 65-69, compared with $16,465
among persons age 85 and older.
Health care can be a major ex-
pense for older Americans and a fi-
nancial burden for individuals with
limited income who have a chronic
condition or disability. Over 96 per-
cent of older Americans are covered
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Note: "Younger old" are age 65-74; "oldest old" are age 85 and older.
Source:  March 2001 Current Population Survey data file.

Figure 3—The Younger Old Are Better Educated Than the Oldest Old
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Figure 4—With Advancing Age, Older Persons' Self-Assessments of 
Health Decline
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by Medicare, which provides afford-
able coverage for most acute health
care services.

Long-term care options include
nursing homes, home health care,
and other assistance in one’s home.
Nursing home admissions have re-
cently been declining as other
forms of health care and services,
such as assisted-living facilities
and home health care, have in-
creased. Assisted-living facilities
can provide an alternative to nurs-
ing homes. Although these facilities
do not provide skilled nursing care,
residents can obtain assistance
with activities of daily living, such
as bathing, dressing, and mobility.
According to a recent national
study by the National Center for
Health Statistics, in 1999, 11,472
assisted-living facilities were oper-
ating nationwide, accommodating
558,400 residents. These facilities
are the fastest growing housing op-
tion for older people.

Poverty Rates for the Elderly
Have Declined

Generally, the economic status
of older people has improved
markedly over the past few
decades, and poverty rates have de-
clined. In 1959, 35 percent of older

persons were poor, a poverty rate
much higher than that of children
(27 percent) or persons of working
age (17 percent). By 2000, 10 per-
cent of those age 65 and older were
poor, a decline of 2 percentage
points from 1990. The relative
poverty rate of the older U.S. popu-
lation in 2000 was on a par with
that of working-age persons and
lower than the rate of children (16
percent).

Poverty rates among the elderly
vary considerably. Poverty is more
pronounced among older women,
older persons living alone, and the
oldest old. Older women are much
more likely to be poor than older
men: 12 percent of women age 65
and older were poor in 2000, com-
pared with 7.5 percent of men.
With advancing age, poverty in-
creases. By age 85, both men and
women have higher poverty rates,
with the rates for women exceeding
those for men. In 2000, 9 percent of
persons age 65-74 were poor, com-
pared with 14 percent of persons
85 and older. The poor are at risk
of having inadequate resources for
food, housing, health care, and
other needs. Such persons are more
likely to experience food insecuri-
ty—uncertainty in obtaining or in-

ability to acquire enough food to
meet basic needs because of insuffi-
cient money or other resources for
food (see “Food Security Rates Are
High for Elderly Households” else-
where in this issue).

Social Security Payments Are
Critical for Many 

Most older persons are retired
from full-time work. Social Securi-
ty was started in 1935 as a protec-
tion for the economic well-being of
retired persons, to be supplement-
ed by other pension income, income
from assets, and, to some extent,
continued earnings. Since the early
1960s, the proportion of income for
older Americans derived from So-
cial Security and pensions has in-
creased and the proportion from
earnings has declined. In 2000, 92
percent of people age 65 and older
received Social Security, and these
benefits are the single most impor-
tant source of income for the elder-
ly. Social Security benefits provided
about two-fifths of the income of
older persons, while income from
assets, pensions, and personal
earnings each provided about one-
fifth of total income.

In 1998, Social Security provid-
ed over 80 percent of income for
older persons with the lowest lev-
els of income. For those in the
highest income category, Social Se-
curity accounted for about 20 per-
cent of total income. Only 5 percent
of persons age 65 and older re-
ceived benefits from Supplemental
Security Income (SSI), a program
that provides income to needy dis-
abled, blind, and elderly persons.
For persons age 85 and older, So-
cial Security and assets account for
a larger proportion of total income,
and earnings and pensions a small-
er proportion, compared with per-
sons age 65-74 years old.

A large share of the elderly, in-
cluding the most affluent, receive
pensions and asset income in addi-
tion to Social Security benefits, if
not earnings. Assets may include
interest, dividends, income from es-
tates or trusts, and net rental in-
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The increase in life expectancy in the United States in the 20th century has had a significant
effect, and those age 85 and older, the “oldest old,” are now the fastest growing age
segment of the population.

Credit: Ken Hammond, USDA.



come. Asset income accumulated
during a retiree’s working years
supplement earnings and other in-
come in retirement.

Home equity is by far the single
most valuable type of asset held by
the elderly. In 2001, 84 percent of
persons age 65 and older owned
their homes. Most older people live
in adequate, affordable housing,
but some older Americans need to
allocate a large proportion of their
total expenditures to housing. Ac-
cording to 1998 data from the Bu-
reau of Labor Statistics’ Consumer
Expenditure Survey, among house-
holds headed by persons age 65
and older, those with income in the
bottom fifth of the income distribu-
tion allocated an average of 36 per-
cent of all expenditures to basic
housing. The burden of housing
costs relative to all expenditures
declines as income level increases.

Elderly households with incomes in
the middle fifth allocated 29 per-
cent of their annual expenditures
to basic housing, and those in the
top fifth of the income distribution
allocated 26 percent. When housing
expenditures comprise a relatively
high proportion of total expendi-
tures, less money is available for
health care, savings, and other
vital goods and services. Public as-
sistance programs, such as Medic-
aid and USDA’s Food Stamp Pro-
gram, provide resources to low-in-
come people, including the elderly
(see “Food Stamp Participation by
Eligible Older Americans Remains
Low” elsewhere in this issue).

Net worth (the value of real es-
tate, stocks, bonds, and other as-
sets minus outstanding debts) is
another important indicator of eco-
nomic security and well-being.
Greater net worth allows one to

maintain a standard of living when
income falls because of job loss,
health problems, or family changes,
such as divorce or widowhood.
Large discrepancies exist among
older persons in terms of net
worth. Households headed by older
Blacks had median net worth of
about $13,000 in 1999, compared
with $181,000 among households
headed by older Whites.

Greater life expectancy and
changing family and work patterns
contribute to the changing face of
older Americans. The older popula-
tion is becoming more ethnically
diverse. Older people today are bet-
ter educated, healthier, and have
greater financial resources than
previous generations. Age is an im-
portant factor in well-being, and
significant differences are found in
terms of marital status, health, ed-
ucational level, and economic
standing between persons age 65-
74 and those age 85 and older. The
oldest old is the group most likely
to need health care and economic
and physical support. Understand-
ing diversity within the older popu-
lation and the varied needs of this
group is critical to designing effec-
tive programs and services for the
Nation’s growing and diverse older
population.
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Women live longer and make up a larger share of the older population than men. Because
of their longevity, women are more likely to experience widowhood, declining health, and
dwindling economic resources. 

Credit: Ken Hammond, USDA.



As individuals age, their declin-
ing energy needs mean they

must eat better while eating less.
USDA food consumption survey
data indicate that most older
Americans are having trouble fit-
ting the recommended number of
daily food group servings into their
decreased “calorie budgets.”

While the basic nutrition advice
in the Dietary Guidelines for Amer-
icans and the Food Guide Pyramid
applies to healthy adults of all
ages, the elderly face some special
challenges, particularly declining
energy (calorie) needs as metabo-
lism slows down. For some older
adults, decreased physical activity
may further reduce energy needs,
although the Dietary Guidelines
emphasize that healthy seniors,
just like younger adults, should be
physically active each day.

Because the amount of food
they can eat while maintaining
calorie balance is more limited
than when they were younger,
older individuals must choose wise-
ly, selecting nutrient-dense foods
and limiting “extras.” To help older
adults and others visualize what
this means, researchers at the Jean
Mayer USDA Human Nutrition
Research Center on Aging at Tufts
University created an “elderly
pyramid” that is narrower than the
Food Guide Pyramid for the gener-
al population (see box). The more
narrow shape of the elderly pyra-

mid indicates that most individuals
age 70 and older should choose the
smaller numbers of servings within
the range recommended by the
Food Guide Pyramid.

A more quantitative way of pro-
viding food choice guidance would
be to compute benchmark food den-
sities for younger and older men
and women. A benchmark food
density is the number of servings
per 1,000 calories an individual
consuming a given number of calo-
ries would need to consume to
meet the Food Guide Pyramid rec-
ommendations. For example, a per-
son who consumes 2,200 calories
daily should consume four servings
of vegetables, according to the Food
Guide Pyramid. This consumption
level would translate into a bench-

mark density of 1.8 servings of veg-
etables per 1,000 calories.

Data from USDA’s Continuing
Survey of Food Intakes by Individ-
uals, 1994-96 (CSFII 1994-96) were
used to examine food intakes of
younger men and women, age 19-
59, and seniors, age 60 and older.
Survey respondents lived in house-
hold settings, not in institutional
settings, such as nursing homes.
Data were collected from a nation-
wide sample, yielding results rep-
resentative of the noninstitutional-
ized American population. The
survey collected information on
what, when, where, and how much
individuals ate during the 3-year
survey period. We used 1-day di-
etary intake data from this survey
to examine how much younger and
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older adults ate, to compute bench-
mark food densities for each age
group, and to compare actual in-
takes of Food Guide Pyramid food
groups with recommendations.

As expected, younger adults ate
considerably more than their older
counterparts. Men age 19-59 re-
ported consuming an average of
2,535 calories per day, compared
with 1,940 calories consumed by
men age 60 and older. Women age
19-59 reported average intakes of
1,676 calories daily, compared with
1,413 calories per day for women
age 60 and older. These figures rep-
resent calories from foods con-
sumed, as reported by survey re-
spondents. Previous studies indi-
cate individuals often underreport
food intakes, so these figures may
be considered lower bound esti-
mates of daily intake. However, the
trend to decreased caloric intake
with increasing age is clear.

The differences by age and gen-
der in caloric intake indicate that
food group benchmark densities
would tend to be higher in women
and in older adults. The bench-
marks computed confirm this sug-
gestion. Benchmark servings for
the five food groups are lowest for
young men and highest for older
women, the group with the lowest
calorie intake (table 1). These num-
bers show just how important it is
that older individuals, particularly
women, make every calorie count.

More Older Men Than Women
Meet Food Guide Pyramid
Recommendations 

Comparisons of average food
group intakes of older men and
women with intakes of younger
men and women indicate that older
individuals eat fewer servings of

most food groups than their
younger counterparts (table 2).
Older men consume fewer servings
of grains, vegetables, and meat and
meat alternates than younger men,
but their intakes fall within the
ranges recommended by the Food
Guide Pyramid. Older men actual-
ly consume more fruit than
younger men and meet the mini-
mum recommended number of
servings, whereas younger men do
not. Neither group meets recom-
mendations for the milk, yogurt,
and cheese group.

Younger women are less likely
than men to consume recommend-
ed numbers of servings; older
women are even less likely.

Younger women, on average, con-
sume fewer than the minimum rec-
ommended number of servings of
all of the five food groups except
for vegetables. Mean food group in-
takes of older women are below
recommended levels for all food
groups. Like older men, older
women consume more fruit than
their younger counterparts, but
their mean intake level of 1.8 serv-
ings per day still falls below the
recommendation for at least 2 serv-
ings daily.

On a per-1,000-calories basis,
intake of some but not all food
groups is higher for older men and
women than their younger counter-
parts, although not as high as our
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Table 1—Benchmark Servings Are Higher for the Elderly

Males Females
Age Age 60 Age Age 60

Food groups 19-59 and older 19-59 and older

Servings/1,000 calories

Grains 3.9 4.3 4.6 5.1
Vegetables 1.8 2.0 2.2 2.5
Fruit 1.3 1.4 1.5 1.7
Milk, yogurt, and cheese 1.0 1.8 1.5 2.4
Meat and meat alternates 2.7 3.2 3.6 4.1

(oz. or equivalent)1

1Excludes cooked dry beans and peas, which are included in vegetables.
Source: Calculated by USDA’s Economic Research Service using data from the Continuing
Survey of Food Intakes by Individuals, 1994-96.

Table 2—Intakes of All Food Groups Except Fruit Decline as 
People Age

Males Females
Age Age 60 Age Age 60

Food groups 19-59 and older 19-59 and older

Total servings
Grains 8.2 6.6 5.7 4.9
Vegetables 4.3 3.7 3.1 2.9
Fruit 1.4 2.0 1.4 1.8
Milk, yogurt, and cheese 1.6 1.3 1.2 1.0
Meat and meat alternates 6.8 5.1 4.0 3.7

(oz. or equivalent)1

1Excludes cooked dry beans and peas, which are included in vegetables.
Source: Calculated by USDA’s Economic Research Service using data from the Continuing
Survey of Food Intakes by Individuals, 1994-96.



benchmark densities. Older men
have higher densities than younger
men for grains; vegetables; milk,
yogurt, and cheese; and, especially,
fruit. Older women’s diets have
higher food group densities than
diets of younger women for all food
groups except milk, yogurt, and
cheese; however, their diets are not
sufficiently more dense to make up
for older women’s low energy in-

takes. For example, at 1.3 servings
of fruit per 1,000 calories, older
women’s diets have the highest
fruit density of any group studied.
However, this density does not
meet the benchmark density of 1.7
servings per 1,000 calories, and
overall intake for older women is
below recommended levels.

The figures cited above are av-
erages. Within any group, dietary

quality varies, so it is also useful to
examine the proportion of individu-
als within each group whose diets
meet Food Guide Pyramid recom-
mendations. As might be expected,
on a given day, older individuals
are less likely than their younger
counterparts to consume recom-
mended numbers of servings of
most food groups. The difference
was particularly dramatic for the
milk, yogurt, and cheese group
(table 3). Only 6 percent of older
men consumed recommended num-
bers of servings from this group,
compared with 26 percent of
younger men. Even fewer older
women—3 percent—met servings
recommendations for the milk,
cheese, and yogurt group, com-
pared with 15 percent of younger
women. Because this food group is
the major source of calcium in most
Americans’ diets, these low intakes
are a concern.

It should be pointed out that
these figures represent only the
proportion of individuals meeting
servings recommendations on a
single day. Were diets measured

10 FoodReview, Vol. 25, Issue 2 Economic Research Service, USDA

Table 3—Fewer Than One-Half of Older Men and Women Eat
Recommended Numbers of Servings of any Food Group on a 
Given Day

Males Females
Age Age 60 Age Age 60

Food groups 19-59 and older 19-59 and older

Percent meeting recommended servings
Grains 32 26 23 17
Vegetables 46 42 37 38
Fruit 14 29 19 32
Milk, yogurt, and cheese 26 6 15 3
Meat and meat alternates 50 36 21 19

(oz. or equivalent)1

Note: These figures also represent the proportion of each population subgroup that meets
benchmark food group densities.
1Excludes cooked dry beans and peas, which are included in vegetables.
Source: Calculated by USDA’s Economic Research Service using data from the Continuing
Survey of Food Intakes by Individuals, 1994-96.

Using the widely recog-
nized USDA Food Guide
Pyramid as a starting point,
three Tufts University re-
searchers—Robert M. Rus-
sell, Helen Rasmussen, and
Alice H. Lichtenstein—devel-
oped an “elderly pyramid”
specifically geared to the di-
etary needs of consumers age
70 and older. This pyramid
emphasizes the smaller ener-
gy needs of the elderly and
the resulting need for nutri-
ent-dense food choices. For
example, the elderly pyramid
recommends at least 6 serv-
ings of grains, rather than
the 6-11 servings the Food
Guide Pyramid recommends
for the general population,
emphasizing the minimum
level as more consistent with

lower calorie intake of the
elderly. Because the elderly
need just as much fiber as
younger adults, the modified
pyramid adds “f+” fiber icons
to indicate the elderly should
choose more fiber-rich foods.

One difference between
the elderly pyramid and the
original pyramid is the addi-
tion of a visual recommenda-
tion for water. While water is
necessary to people of all
ages, thirst sensations act ef-
fectively to prevent dehydra-
tion in younger adults. De-
creased thirst sensation is
common with aging; an older
individual can become some-
what dehydrated yet not be
thirsty.

Another, more controver-
sial, difference between the

two pyramids is the flag icon
atop the elderly pyramid,
which represents the possible
need for dietary supple-
ments. Absorption of calcium
and vitamins D and B12 de-
crease with age. However,
there is no consensus as to
whether all elderly people
need to take supplements of
these nutrients. The Dietary
Guidelines for Americans
suggest that older adults
may need a vitamin D sup-
plement and that they may
wish to consult with their
health care provider on
whether they need to get vi-
tamin B12 from a supplement
or from fortified foods. The
guidelines recommend calci-
um supplements for those
who seldom eat dairy prod-

ucts or other rich sources of
calcium but do not provide
specific advice for the elderly.

Although the researchers
who developed the elderly
pyramid are affiliated with
the Jean Mayer USDA
Human Nutrition Research
Center on Aging at Tufts
University, the pyramid is
not an official USDA teach-
ing tool. Rather, Tufts re-
searchers, according to the
Tufts Nutrition Communica-
tor, “are hoping that their
pyramid will generate some
discussion on how best to ad-
dress the unique nutrient
needs of seniors.”

Tufts University Researchers Propose an Elderly Pyramid



over a longer period of time, more
individuals in each group might be
found to usually consume recom-
mended numbers of servings. Be-
cause it is impractical to collect de-
tailed dietary data for large num-
bers of days in national samples,
we have historically had to rely on
shorter term estimates. Statistical
methods to estimate usual intakes
are being developed and may lead
to more precise estimates in the fu-
ture. Despite these caveats, the dif-
ferences between younger and
older adults provide insights for
nutrition monitoring of the elderly
population.

Fruit consumption is a notable
exception to the general decline in
proportion of individuals meeting
serving recommendations as they
age. More than twice as many
older men met the Food Guide
Pyramid recommendations for fruit
consumption than younger men—
29 percent compared with 14 per-
cent. With 32 percent of older
women consuming at least 2 serv-
ings of fruit daily, they were the
group most likely to meet the rec-

ommendation. Among younger
women, 19 percent met the fruit
recommendation. As individuals
age, they may become more health
conscious and actively increase
consumption of healthful foods,
such as fruit. Also, today’s elderly
may have grown up when fruit was
more heavily consumed and are
simply continuing habits developed
over a lifetime.

Lifestyle differences, such as
frequency of eating out, might also
explain the tendency of the elderly
to consume more fruit. Restau-
rants, take-out establishments, and
other away-from-home food sources
play an increasingly large part in
the diets of most Americans.
Among adults age 19-59, 34 per-
cent of calories were obtained from
away-from-home sources in 1994-
96. Unfortunately, individuals seem
to be less likely to eat fruit when
eating away from home: of the 1.5
servings of fruit consumed daily on
average by Americans age 2 and
older, 1.3 servings, or 85 percent of
total servings, are obtained from
the home food supply. Older men

and women obtain just 20 percent
of calories from nonhome food
sources and, like all Americans, eat
less fruit when eating out. Howev-
er, since older men and women eat
out less, the lack of fruit consumed
away from home has less impact on
their diets.

Older Men More Likely Than
Younger Men To Take Dietary
Supplements

Older adults have been report-
ed to be more likely to take vita-
min and/or mineral supplements
than younger individuals. The Di-
etary Guidelines for Americans
stress the importance of wise food
choices as the basis of good nutri-
tion; therefore, supplement intake
would not be considered an alter-
native to consuming more nutrient-
dense foods. Some older adults,
however, may benefit from selected
supplements, such as vitamins D
and B12. The Dietary Guidelines
also state that individuals who sel-
dom eat dairy products or other
rich sources of calcium could bene-
fit from a calcium supplement.
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As part of the CSFII interview,
individuals were asked if they took
vitamin or mineral supplements.
More older men than younger men
reported taking supplements—47
percent compared with 40 percent
(fig. 1). Fifty-five percent of women
reported taking supplements, but
there was no difference by age. The
CSFII 1994-96 collected limited
amounts of information about the
content of the vitamin-mineral sup-
plements taken by individuals.
Most individuals reported taking a
multivitamin or a multivitamin-
mineral product but provided little

or no specific information about the
nutrients contained in such prod-
ucts. A small number of individuals
reported taking specific supple-
ments, such as calcium or the vita-
mins recommended by the Dietary
Guidelines. Without more informa-
tion on the content of the vitamin-
mineral supplements taken by in-
dividuals, it is difficult to assess
the extent to which older individu-
als chose supplements containing
the nutrients emphasized by the
Dietary Guidelines.

Illness and Low Income May
Add Further Nutrition
Challenges

As an individual’s calorie needs
decline, meeting Food Guide Pyra-
mid recommendations becomes in-
creasingly difficult, particularly for
older women, who generally have
lower energy needs and intakes
than older men. Many of the elder-
ly also face other nutritional chal-
lenges. Many older individuals suf-
fer from chronic health conditions
that may complicate nutrition
needs and may require dietary
modifications. In a previous analy-
sis of CSFII 1994-96 data, we
found that almost half of all older
Americans reported suffering from
high blood pressure. Substantial
numbers of the elderly also report-
ed suffering from diabetes, high

blood cholesterol, and cardiovascu-
lar disease. Despite this high
prevalence of nutrition-related
chronic conditions, only about one-
quarter of the elderly reported fol-
lowing a special diet. Why more
elderly are not changing their diets
to combat these health conditions
is not known. In 2002, the
Medicare system began to reim-
burse nutrition counseling services
provided by qualified nutrition pro-
fessionals to older individuals with
diabetes and renal disease. The ex-
tent to which such services im-
prove diets of older individuals
with these conditions could have
important implications for design
of nutrition and health services for
the elderly.

For many elderly, especially the
“oldest old,” physical limitations
may impair the ability to shop for
and prepare nutritious meals (see
“America’s Older Population” else-
where in this issue). Programs that
deliver groceries to seniors or bring
“mobile markets” to senior housing
complexes can ease the difficulties
in acquiring foods. Congregate and
home-delivered meal programs
may help those individuals who
also have difficulty with food
preparation. National meal pro-
grams for the elderly are adminis-
tered by the Administration on
Aging of the U.S. Department of
Health and Human Services.
USDA provides cash allocations
and/or commodity foods for these
programs through the Nutrition
Services Incentive Program. USDA
also supports provision of healthful
meals and snacks to participants in
adult day care programs through
the Child & Adult Care Food Pro-
gram (CACFP). The adult portion
of CACFP, although currently
much smaller than the child care
segment, is growing rapidly. The
number of participating adult day
care facilities increased from 1,222
in 1993 to 2,128 in 2001.

Low-income elderly also may
face more difficulty in maintaining
a nutritious diet. In a previous
study, we found that low-income
elderly consumed fewer servings of
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Compared with
younger age groups,
the elderly are much
less likely to consume
recommended servings
of milk and other dairy
products, major
sources of calcium in
the diets of most
Americans. The elderly
however, do not need
to be reminded to
include fruit in their
diets. Older men and
women tend to eat
more fruit than younger
adults.

Credit: Ken Hammond,
USDA.

Credit: Eyewire.



Food Guide Pyramid food groups
than higher income elderly. Income
limitations, however, might not be
the only reason for these difficul-
ties. The low-income segment of the
elderly tend to be older, less edu-
cated, and more likely to live alone
than other elderly—all factors that
are also associated with lower diet
quality. Despite the need for a nu-
tritious diet, low-income elderly are
less likely to participate in USDA’s
Food Stamp Program than other el-
igible groups. USDA is making spe-
cial efforts to reach out to eligible
older individuals through Food
Stamp Program modifications that

may increase the program’s appeal
for low-income elderly (see “Food
Stamp Participation by Eligible
Older Americans Remains Low”
elsewhere in this issue).

As baby boomers age, the elder-
ly will constitute the largest share
of the American population in the
Nation’s history. These “elderly
boomers” may differ in some ways
from the elderly of today. For exam-
ple, they may continue the habit of
eating out more frequently, or they
may continue to eat less fruit than
today’s elderly. They will, however,
face the same physiological
changes as the elderly of today and

the same need to make better food
choices within increasingly con-
strained calorie budgets. Their suc-
cess in making every calorie count
should have important implications
for their own quality of life. It will
also be important to our society, as
we are faced with meeting the
health and support needs of this
large group of older Americans.
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Figure 1—Older Men Are More Likely To Take Dietary Supplements
Than Younger Men
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In the next decade and beyond,
significant demographic

changes—especially the rising
number of elderly—will offer new
challenges for the U.S. food indus-
try. Elderly people generally eat
lesser amounts than energy-burn-
ing teens and young adults. Today’s
elderly also dine out less frequent-
ly than their younger counterparts.
If these eating and spending 
patterns continue and America’s
older population meets growth 
expectations, growth in real per
capita food expenditures will 
likely stagnate.

Analyses of food spending pat-
terns in 1997 revealed that house-
holds with heads age 65-74 spent
$41.44 per capita weekly on food,
more than the $36.21 spent by
households with heads age 75 and
older but less than households
with 45-64 year-old heads. House-
holds with heads between age 65
and 74 spent more on cereal and
cereal products, dairy products,
poultry, and processed vegetables
than other age groups, while the
older elderly spent more on fruit
and nonalcoholic beverages. Weekly
away-from-home food expenditures
for households with heads age 65-
74 were $13.04 per capita, less
than all age groups except the
older elderly and households head-
ed by adults younger than 25.

The U.S. Bureau of the Census
projects the number of elderly (peo-
ple age 65 and older) will grow
over 50 percent between 2001 and

2020, while the total U.S. popula-
tion will grow only 17 percent over
the same period. In 2020, about 17
percent of the U.S. population will
be over age 65, compared with
about 12 percent in 2001. By 2030,
the projected elderly population
will reach 20 percent of the U.S.
population. The “graying” of Ameri-
ca makes analysis of expenditure
patterns by the elderly increasing-
ly important.

In the next two decades, aging
baby boomers will create a growing
number of younger elderly persons
who may have different tastes and
food preferences than the older eld-
erly due to differences in educa-
tional levels, marital status, gender
ratios, race, ethnicity, economic re-
sources, attitudes, and values. Most
previous studies of food expendi-
tures have treated elderly con-

sumers age 65 and older as a ho-
mogeneous group. USDA’s Econom-
ic Research Service (ERS) has ex-
amined food expenditure patterns
of the elderly in general, as well as
expenditure differences between
the younger elderly (age 65-74) and
the older elderly (age 75 and
older). Initial growth in the elderly
population will be concentrated in
the younger category of elderly
households, which makes compar-
isons of expenditures by the
younger group with the older group
valuable to marketers, policymak-
ers, and researchers.

To analyze elderly food expendi-
ture patterns, we used the Bureau
of Labor Statistics’ 1997 Continu-
ing Expenditure Survey (CES),
particularly the diary survey com-
ponent of the CES, which includes
interviews of 3,000-5,000 house-
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Households with heads age 75 and older spent nearly three-quarters of their weekly food
expenditures on at-home foods. Away-from-home food expenditures by this age group were
30 percent lower than the average of all households.

Credit: Ken Hammond, USDA.



holds conducted every 3 months
over a 1-year period. The diary sur-
vey obtains data on small, fre-
quently purchased items normally
difficult to recall, including foods
and beverages. The survey typical-
ly collects 2 weeks of data, al-
though some households report
only 1 week. Households that re-
ported only 1 week of expenditures
were eliminated. Out of 5,149
households that reported 2 weeks
of purchases in 1997, 1,075 house-
holds were headed by persons age
65 and older—588 were headed by
persons age 65-74, and 487 were
headed by persons age 75 and
older. We examined three aggre-
gate food categories—total food,
food at home, and food away from

home—and 17 individual food at
home categories.

The Elderly Spend Less on
Away-From-Home Foods

We first looked at average food
expenditures by the elderly and
contrasted them with expenditures
by other age groups. Households
with heads age 75 and older spent
an average of $36.21 per capita per
week for food, less than the $41.44
for those age 65-74 but higher than
households with heads younger
than age 45 (table 1). Both elderly
groups spent between 8 and 10
percent of their average weekly in-
come on food, compared with an
average of 5 percent for all house-
holds. The proportion of income
spent for food by household heads

under age 25 was 9 percent, while
the 35-44 age group spent 4 per-
cent of its income on food.

Nearly 73 percent of weekly
food expenditures for the oldest
group was spent on at-home food.
Away-from-home food expenditures
for those over age 75, at $9.89 per
capita per week, were 30 percent
lower than the average of all
households and 23 percent lower
than the 65-74 age group. House-
holds with heads age 45-54 spent
$17.12 per capita per week eating
out, the highest amount, followed
by those age 25-34, who spent
$14.91 per capita per week.

Households in both elderly
groups spent more per capita on
nonalcoholic beverages than on any
of the other 16 individual food cat-
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Table 1—Food Expenditures Peak During High Earning Years

Age of household head
All <25 25-34 35-44 45-54 55-64 65-74 75+

Item households

Number
Households 5,149 376 928 1,144 959 667 588 487
Average size 2.57 1.98 2.89 3.34 2.81 2.18 1.85 1.51

Years
Average age of household head 48 21 30 39 49 59 69 81

Number
Persons over age 64 .31 .01 .02 .02 .04 .09 1.38 1.33
Children under age 18 .71 .52 1.12 1.43 .63 .17 .09 .02

Dollars
Annual pre-tax income 39,926 15,666 40,247 48,788 55,260 41,734 27,492 19,425
Weekly per capita food

expenditures 37.97 28.01 34.85 35.62 42.67 43.40 41.44 36.21
Food away from home 14.20 12.80 14.91 14.20 17.12 13.96 13.04 9.89
Food at home 23.77 15.20 19.94 21.42 25.56 29.44 29.39 26.31

Cereal and cereal products 1.29 .95 1.19 1.19 1.32 1.45 1.50 1.35
Bakery products 2.50 1.60 2.19 2.19 2.72 3.06 3.00 2.84
Dairy products 2.62 1.81 2.60 2.60 2.72 3.09 3.14 2.90
Beef 1.72 1.44 1.53 1.53 2.03 2.06 1.97 1.64
Pork 1.27 .66 1.06 1.06 1.46 1.75 1.57 1.56
Poultry 1.17 .72 1.10 1.10 1.25 1.38 1.51 1.15
Fish and seafood .76 .35 .65 .65 .91 1.04 .90 .76
Other meats .78 .47 .75 .75 .81 1.02 .99 .81
Eggs .28 .20 .22 .22 .29 .35 .36 .36
Fats and oils .70 .34 .56 .56 .70 .94 .89 .87
Fresh fruits 1.37 .85 1.09 1.09 1.32 1.72 1.80 2.12
Processed fruits .89 .54 .74 .74 .93 1.08 1.14 1.17
Fresh vegetables 1.24 .58 1.02 1.02 1.36 1.70 1.70 1.47
Processed vegetables .66 .37 .57 .57 .73 .83 .84 .73
Nonalcoholic beverages 4.12 1.85 3.50 3.50 4.36 5.38 5.01 5.44
Sugar and other sweets 1.01 .54 .87 .87 1.10 1.37 1.34 1.01
Miscellaneous prepared foods 3.43 2.43 3.32 3.32 3.61 4.04 3.44 3.59

Source: Bureau of Labor Statistics’ 1997 Continuing Expenditure Survey.



egories (which was also true for
households with heads between
age 25 and 64). For elderly house-
holds and households with heads
age 25-64, weekly per capita expen-
ditures for miscellaneous prepared
foods were second highest and
dairy products were third.

Spending Differences Exist for
Eight At-Home Categories

We tested for significant expen-
diture differences between the two
elderly groups. The differences are
based on age, independent of differ-
ences in income and other socioeco-
nomic factors. Households with
heads age 65-74 and households
with heads age 75 and older spent
significantly different amounts for
total food, food at home, and food
away from home, as well as for
eight individual at-home food cate-
gories. The older elderly group
spent less on total food, food at
home, and food away from home
than the younger group.

The largest differences in at-
home food spending were for sugar
and other sweets, poultry, and non-
alcoholic beverages (table 2). The
older group (age 75 and older)
spent $0.94 per capita per week
less on sugar and other sweets,
$0.81 less on poultry, and $0.80
less on nonalcoholic beverages than
those age 65-74. The older group
also spent less on dairy products,
processed and fresh vegetables,
and bakery products. However, the
older group spent $0.68 more for

fresh fruits. Expenditures for the
other individual food categories—
cereal and cereal products, beef,
pork, fish and seafood, other meats,
eggs, fats and oils, processed fruits,
and miscellaneous prepared
foods—did not differ statistically
between the two elderly groups.

Effects of Socioeconomic
Factors Vary

We estimated the effect of seven
socioeconomic characteristics on
food expenditures for all house-
holds age 65 and older and for the
two elderly groups separately when
statistically significant differences
existed. The socioeconomic factors
include income, family size, region
of residence, rural versus urban,
education level, race, and marital
status.

The impact of these characteris-
tics on expenditure patterns for
foods and beverages by the elderly
were mixed and varied. While re-
gion of residence, education level,
and marital status had more sig-
nificant effects on more food expen-
diture categories for all households
with heads age 65 and older, these
factors and the remaining factors
had fewer significant effects on the
two separate elderly groups. Re-
gion and education had the great-
est impact on expenditures for in-
dividual at-home food categories
for the two separate elderly groups.

Income 

Yearly pre-tax income for all
households in the survey averaged
$39,926, including wages, divi-
dends, pensions, and cash assis-
tance provided by the Government.
Yearly income was $27,492 for the
younger elderly group and $19,425
for the older group. Average income
for the under-25 group was lower
than the oldest group at $15,666
per year. The 45-54 age group had
the highest average yearly income,
$55,260.

Income had a significant and
positive effect on expenditures for
most aggregate and individual food
categories for people age 65 and
older. Estimated income elasticities

(the percent change in expendi-
tures given a 1-percent change in
income) for all elderly were 0.12 for
food at home and 0.16 for food
away from home. The largest in-
come effects among individual cate-
gories were for fish and seafood
(0.36), beef (0.21), and sugar and
other sweets (0.13). We found no
relationship between income and
expenditures for cereal and cereal
products, poultry, eggs, and fats
and oils.

Income had more significant
impacts on expenditures for aggre-
gate and individual food categories
for the age 75 and older group than
for the age 65-74 group (where 
significant spending differences 
existed between the two groups).
Income had a significant effect on
seven of the individual food expen-
diture categories for the oldest
group but only four categories for
the younger elderly group. In 
general, income effects were rela-
tively small for most individual
food categories.

Family size

Family size had very little sta-
tistical effect on expenditures, pos-
sibly because most elderly house-
holds consist of either one or two
people. However, family size had
significant effects on two aggregate
food categories and two individual
food categories. For each additional
person in households with heads
age 65 and older, per capita per
week food expenditures decreased
$2.97. Interestingly, for the 65-74
age group, per capita food expendi-
tures decreased $3.90 for each per-
son added to the household.

For food at home, per capita ex-
penditures decreased $3.45 when a
person was added to a household in
the oldest age group, while expen-
ditures for the younger elderly
group decreased $3.84 for each ad-
ditional person. Bakery products
and fresh fruit were the only indi-
vidual food categories where family
size had an impact on expenditures
but only for the 65-74 age group.
Expenditures on bakery products
decreased $0.21 for all elderly and
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Food expenditures
differed significantly
among elderly
households in rural
and urban areas. For
all elderly, rural
households spent less
on total food, at-home
food, away-from home
food, and five
categories of at-home
food.

Credit: PhotoDisc.



$0.37 for the 65-74 age group for
each person added to a household.
Expenditures for fresh fruit de-
creased $0.41 for each additional
person in the 65-74 age group.

Region of residence 

The effects of region of resi-
dence on elderly food expenditures
were measured relative to expendi-
tures in the Midwest. Regional dif-
ferences may exist due to differing
tastes and preferences and/or dif-
ferences in regional prices. At-
home food expenditures for all eld-
erly households were higher in the
Northeast ($3.29 per capita per
week) than in the Midwest. In con-
trast, away-from-home food expen-
ditures for all elderly households
were significantly lower for the
Northeast, West, and South, com-
pared with the Midwest.

Away-from-home food expendi-
tures for the 65-74 age group were
lowest in the West ($5.08) and the
South ($8.47), compared with the
Midwest. Per capita weekly expen-

ditures for households with heads
age 75 and older were $4.95 lower
in the West than the Midwest.

Ten individual food categories
displayed varied degrees of region-
al effects on food expenditures. El-
derly households in the Northeast,
West, and South had markedly
higher expenditures for fish and
seafood than elderly households in
the Midwest. Elderly households in
the Northeast spent more on poul-
try than elderly households in the
Midwest. Elderly households in the
West spent $1.26 per capita per
week less on pork than elderly
households in the Midwest.

Rural versus urban

Significant differences in elder-
ly food expenditures were found for
rural households relative to urban
households. For all elderly, rural
households spent $7.63 per capita
per week less for total food, $4.27
less for food at home, and $5.56
less for food away from home than
urban households. For the 65-74

age group, rural households spent
less for total food. Rural house-
holds with heads age 75 and older
spent less for all three aggregate
food categories than their urban
counterparts.

All elderly rural households
(age 65 and older) spent less per
capita per week than their urban
counterparts for five individual
food categories: bakery products
($0.54), fresh fruits ($1.96), fresh
vegetables ($0.58), processed veg-
etables ($0.35), and miscellaneous
prepared foods ($1.41). In separat-
ing the two age groups, the 65-74
rural age group spent $1.96 per
capita per week less on fresh fruits
than the urban group. In the 75-
and-older group, rural households
spent $3.10 per capita per week
less on fresh fruit and $0.83 less
for fresh vegetables.

Education level

Education, measured in years of
formal schooling, also had a signifi-
cant effect on expenditures by eld-
erly households. Expenditure dif-
ferences were measured relative to
households with heads holding
high school degrees. For all elderly,
households with heads with post-
graduate education (more than 4
years of college) spent more for
total food per capita ($13.74), at-
home food ($5.65), and away-from-
home food ($12.05) than those with
heads holding high school degrees.
Households with heads holding
postgraduate degrees also spent
more on nine individual food cate-
gories and less on two.

For the individual elderly
groups, those households with
heads age 65-74 with postgraduate
degrees spent more than house-
holds with heads holding high
school degrees for total food
($18.80), food at home ($11.28),
food away from home ($13.10) and
six individual food categories.
Households with heads holding col-
lege degrees in this younger age
group spent more on sugar and
other sweets and on bakery prod-
ucts and less on nonalcoholic bev-
erages. In the 75-and-older age
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Table 2—Significant Differences in Food Expenditures Exist 
Due to Age

Statistically estimated differences 
in weekly per capita expenditures 

between older elderly (age 75 and older), 
Category compared with younger elderly (age 65-74)

Dollars

Total food -5.99
Food away from home -5.49
Food at home -2.65

Cereal and cereal products None
Bakery products -.38
Dairy products -.52
Beef None
Pork None
Poultry -.81
Fish and seafood None
Other meats None
Eggs None
Fats and oils None
Fresh fruits .68
Processed fruits None
Fresh vegetables -.42
Processed vegetables -.21
Nonalcoholic beverages -.80
Sugar and other sweets -.94
Miscellaneous prepared foods None

Source: USDA’s Economic Research Service estimates based on Bureau of Labor Statistics’
1997 Continuing Expenditure Survey.



group, households with heads with
postgraduate degrees spent $10.23
more per capita per week for away-
from-home food and $1.25 more for
dairy products.

Race

Elderly Black households spent
$9.11 less per capita per week for
total food and $13.13 less for away-
from-home food, compared with
elderly non-Black households. El-
derly Blacks spent $2.66 more for
fish and seafood, $2.60 more for
pork, and $2.18 more for poultry
than elderly non-Blacks. Elderly
Black households also spent less
for miscellaneous prepared foods,
bakery products, and dairy.

After splitting the elderly into
two age groups, we found that
Blacks age 65-74 spent $10.26 less
for away-from-home food, $1.07
less for bakery products, and $2.18
less for poultry. Within the older
elderly group, Blacks spent $13.98
less per capita per week for total
food and $16.49 less for away-from-
home food. Black households with
heads over age 75 spent less for
dairy, bakery products, and fresh
vegetables.

Marital status

Marital status also played a
role in the level of elderly food ex-
penditures. For all elderly house-
holds, households headed by an un-
married male spent $8.48 per capi-
ta per week more on total food,
compared with households with a
married couple. Households headed
by unmarried females spent $5.88
less and households headed by un-
married males spent $9.16 more on
away-from-home food than house-
holds headed by married couples.
Households headed by unmarried
females spent less in seven individ-
ual food categories but more on
fresh fruits. Households headed by
unmarried males spent less per
capita per week than households

headed by married couples in six
categories, including beef ($1.73),
fish and seafood ($1.58), and fats
and oil ($1.23), and more for sugar
and other sweets ($1.55).

Within the 65-74 age group,
households headed by unmarried
females spent $8.79 less per capita
per week on total food, $10.12 less
on away-from-home food, and less
on three individual food categories
than their married counterparts.
Households headed by unmarried
males spent $8.52 more on away-
from-home food, $1.71 more for
nonalcoholic beverages, $0.98 more
for fresh vegetables, and less for
sugar and other sweets, fresh veg-
etables, poultry, bakery, and
processed vegetables than their
married counterparts.

Within the 75-and-older age
group, households headed by un-
married males spent $12.63 more
for total food and $11.29 more for
away-from-home food than house-
holds headed by married couples.
No significant differences were
found for individual food categories
in this age group.

Over the next 20 years, when
today’s baby boomers are in their
mid-sixties and early seventies, the
number of people in the United
States age 65-74 will grow from
18.2 million to 31.5 million. At the
same time, 22.3 million Americans
will be over age 75. Our analysis of
food spending patterns in 1997
found that at-home food accounted
for 73 percent of the food expendi-
tures by households with heads
over age 75. Away-from-home food
expenditures by households with
heads over 75 were 30 percent
lower than all U.S. households and
23 percent lower than households
with heads age 65-74.

Households with heads between
age 65 and 74 spent more on cereal
and cereal products, dairy prod-
ucts, poultry, and processed vegeta-
bles than households with heads in

other age groups. Households head-
ed by the older elderly group spent
more than households headed by
any other age group on fresh and
processed fruits and nonalcoholic
beverages. Income had significant,
positive effects on most elderly food
expenditure categories. Region of
residence, education, and marital
status had the greatest impacts
among the other socioeconomic fac-
tors on food expenditures by both
elderly groups.

If tomorrow’s elderly eat like
their predecessors, we expect U.S.
per capita food expenditures to
stagnate as the population ages.
While real total food expenditures
(in 1997 dollars) will continue to
grow with increasing population,
real per capita expenditures are
likely to stagnate because the eld-
erly tend to eat lesser amounts of
food than teens and younger adults
and eat out less often.

To meet the needs of the in-
creasing elderly population in the
United States, food industry mar-
keters and policymakers should
pay close attention to the expendi-
ture patterns of the elderly and the
differential impacts of socioeconom-
ic factors on food spending by the
elderly. Public programs, product
development, and marketing will
need to adjust to accommodate the
changing food spending patterns of
the elderly population.
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Households that include elderly
persons are generally more

food secure than other U.S. house-
holds. However, not all elderly per-
sons have achieved food security—
access at all times to enough food
for an active, healthy life for all
household members. Analysis by
USDA’s Economic Research Service
(ERS) of data from a nationally
representative food security survey
conducted in September 2000
shows that 94 percent of house-
holds with an elderly person (age
65 or older) present were food se-
cure throughout the year. The re-
maining 6 percent of households

with elderly were food insecure. At
some time during the previous
year, these households were uncer-
tain of having, or unable to ac-
quire, enough food to meet basic
needs of all their members because
they had insufficient money or
other resources for food (see box).

One in four of the food-insecure
elderly households (1.5 percent of
all elderly households) were food
insecure to the extent that one or
more household members were
hungry, at least some time during
the year, because they could not af-
ford enough food. The other three-
fourths of food-insecure elderly

households obtained enough food to
avoid hunger by using a variety of
coping strategies, such as eating
less varied diets, participating in
Federal food assistance programs,
or getting emergency food from
community food pantries. These
rates of food insecurity and hunger
among elderly households were
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about half those of households with
no elderly members.

Elderly households registered
nearly identical rates of food inse-
curity and hunger in 1999 and
2000. Two-year average rates for
1999-2000 are reported in the re-
mainder of this article to increase
the reliability of the statistics, es-
pecially as pertains to smaller sub-
populations of the elderly.

Elderly Are More Food Secure
Than Nonelderly

The lower rate of food insecuri-
ty of elderly households compared
with nonelderly households is, in
part, a result of a lower poverty
rate among the elderly. Food inse-
curity is, by definition, a condition
that results from constrained re-
sources, and the elderly have, for
several decades, registered lower
rates of poverty than the nonelder-

ly. In 2000, for example, the U.S.
Census Bureau reported a poverty
rate of 10.2 percent for people age
65 and older, compared with 11.4
percent for people under age 65.
(Poverty and income statistics re-
ported in this article take into ac-
count all cash income, including
Social Security benefits.)

Lower poverty rates, however,
account for only a small part of the
low rate of food insecurity among
the elderly. At all income levels,
food insecurity was much less
prevalent among households con-
sisting entirely of elderly persons
than among households with no
elderly persons (fig. 1). Food inse-
curity rates for mixed-age house-
holds—those with both elderly and
nonelderly present—fell between
those of the other two groups. The
prevalence of food insecurity with
hunger—the more severe range of

food insecurity—followed a similar
pattern except that rates for
mixed-age households were nearer
those of households consisting en-
tirely of elderly persons (fig. 2).

More stable income probably
contributes to the higher rates of
food security among the elderly
compared with other age groups.
ERS research shows that irregular
income, and especially sudden
drops in income, contributes to food
insecurity. Social Security and pen-
sions provide relatively stable in-
come for many elderly persons.
Also, as reported by the Institute
for Research on Poverty, a larger
proportion of elderly than
nonelderly own their own homes
and have substantial financial as-
sets. Thus, the elderly have more of
their income available for food, and
they are better able to smooth

20 FoodReview, Vol. 25, Issue 2 Economic Research Service, USDA

USDA monitors the food security
of the Nation’s households through
annual, nationally representative
food security surveys. The surveys
are conducted for USDA by the U.S.
Census Bureau as an annual supple-
ment to the Bureau’s monthly Cur-
rent Population Survey (CPS)—the
same survey that provides data for
the Nation’s monthly unemploy-
ment statistics and annual poverty
rates. A nationally representative
sample of about 40,000 households
responds to CPS questions about
food expenditures, use of Federal
and community food assistance pro-
grams, and whether they are able to
consistently meet their food needs.

Each household’s food security
status is assessed by a series of 18
questions about behaviors and ex-
periences known to characterize
households that are having difficul-
ty meeting their food needs. The
questions cover a wide range of
severity of food insecurity. For ex-
ample, questions at the least-severe
level of food insecurity ask whether
respondents worried that their food

would run out before they got
money to buy more and whether
they were able to afford to eat bal-
anced meals. Questions at the
midrange ask about reductions in
food intake, such as whether adults
in the household cut the size of
meals or skipped meals because
there wasn’t enough money for
food. Questions tapping the more
severe levels of food insecurity ask
whether children skipped meals be-
cause there wasn’t enough money
for food, and whether adults did not
eat for a whole day because there
was not enough money for food.
Each question asks whether the con-
dition or behavior occurred during
the previous 12 months and speci-
fies a lack of money or other re-
sources to obtain food as the reason
for the condition or behavior. Volun-
tary fasting or dieting to lose weight
is thereby excluded from the meas-
ure.

Interviewed households are clas-
sified into one of three categories—
food secure, food insecure without
hunger, food insecure with

hunger—based on the households’
responses to all items. Households
that answer yes to 3 or more of the
18 food security questions are classi-
fied as food insecure. At a mini-
mum, food-insecure households
have affirmed all of the following
three items or items indicating more
severe conditions:

• They worried whether their food
would run out before they got
money to buy more.

• The food they bought didn’t last,
and they did not have money to
get more.

• They could not afford to eat bal-
anced meals.

Households classified as food in-
secure with hunger have affirmed,
in addition to the three items above,
both of the following items or items
indicating more severe conditions:

• Adults ate less than they felt they
should.

• Adults cut the size of meals or
skipped meals in 3 or more
months.

How Does USDA Measure Food Security?



their consumption if income or
other needs fluctuate.

Rates of food insecurity and
hunger among households consist-
ing entirely of elderly persons re-
mained almost unchanged from
1995, when the first nationally rep-

resentative food security survey
was conducted, through 2000 (fig.
3). Over the same period, the food
security of nonelderly households
improved steadily as incomes rose
with economic growth. Elderly per-
sons generally depend less on the

labor market for their income than
nonelderly persons. As a result, the
incomes of elderly persons, espe-
cially the lower income elderly, who
are more vulnerable to food insecu-
rity, are not affected much by
changes in the economy.
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Elderly Couples Were Most
Food Secure

Rates of food insecurity and
hunger among elderly households
depended to a considerable extent
on household composition, house-
hold income, race and ethnicity,
and area of residence. Households
consisting of two or more elderly
persons—almost all of them mar-
ried couples—were by far the most
food secure. Only 2.4 percent of
such households were food inse-
cure, and 0.6 percent were food in-

secure with hunger (table 1). Rates
of food insecurity were higher
among elderly men living alone
(6.9 percent) and elderly women
living alone (6.6 percent) and high-
er still for mixed-age households
(7.9 percent). All of these rates,
however, were well below those of
households with no elderly mem-
bers (11.6 percent).

Food security is strongly related
to income. The rate of food insecu-
rity among elderly households with
incomes below the Federal poverty
line was 22.6 percent—more than

12 times that of elderly households
with incomes above 185 percent of
the poverty line. Hunger resulting
from food insecurity was even more
strongly associated with income,
measuring 7.2 percent for elderly
households with incomes below the
poverty line and 0.4 percent for
elderly households with incomes
above 185 percent of the poverty
line.

Food insecurity and hunger
were more common among Black
and Hispanic elderly than among
non-Hispanic White elderly. Rates
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Table 1—Prevalence of Food Insecurity and Hunger Is Much Lower for Elderly Couples Than for Elderly
Men or Women Living Alone

Total Food insecure
number of Food Without With

Category households1 secure All hunger hunger

Thousands Percent

Households with no elderly person present2 80,548 88.4 11.6 8.1 3.5

Households with elderly person present2 24,815 94.1 5.9 4.4 1.5

Household composition (households with elderly):
Elderly men living alone 2,324 93.1 6.9 4.6 2.3
Elderly women living alone 7,763 93.4 6.6 4.7 1.9
Two or more elderly living together 6,975 97.6 2.4 1.8 .6
Elderly living with nonelderly 7,754 92.1 7.9 6.1 1.8

Household income (households with elderly):
Below poverty line 2,414 77.4 22.6 15.4 7.2
Between 100 and 130 percent of poverty line 1,821 86.1 13.9 9.9 4.0
Between 130 and 185 percent of poverty line 3,769 93.1 6.9 5.6 1.3
Above 185 percent of poverty line 11,498 98.2 1.8 1.4 .4
Income not reported 5,313 96.4 3.6 2.8 .8

Race/ethnicity (households with elderly):
White non-Hispanic 20,530 96.3 3.7 2.8 .9
Black non-Hispanic 2,315 81.1 18.9 12.7 6.2
Hispanic3 1,324 84.6 15.4 12.0 3.4
Other non-Hispanic 646 91.8 8.2 6.5 1.7

Area of residence (households with elderly):
Inside metropolitan area 19,151 94.1 5.9 4.4 1.5

In central city4 5,907 91.2 8.8 6.5 2.3
Not in central city4 9,707 96.0 4.0 3.0 1.0

Outside metropolitan area 5,664 94.2 5.8 4.2 1.6

Census geographic region (households with elderly):
Northeast 5,303 94.3 5.7 4.1 1.6
Midwest 5,878 96.1 3.9 3.0 .9
South 8,883 92.2 7.8 5.6 2.2
West 4,751 95.1 4.9 3.7 1.2

1Totals exclude households for which food security status is unknown because they did not give a valid response to any of the questions in the food
security scale. In 1999 and 2000, these represented 0.4 percent of households with elderly present.
2“Elderly” refers to persons age 65 and older.
3Hispanics may be of any race.
4Metropolitan area subtotals do not add to metropolitan area totals because central-city residence is not identified for about 17 percent of
households in metropolitan statistical areas.
Source: Calculated by USDA’s Economic Research Service using data from the April 1999 and September 2000 Current Population Survey Food
Security Supplements.



of food insecurity were 18.9 percent
for Black elderly households, 15.4
percent for Hispanic elderly house-
holds, and 3.7 percent for non-His-
panic White elderly households.
About half of these differences can
be accounted for by the lower in-
comes and higher poverty rates
among the minority households
and by the smaller proportion of
minority elderly who live in mar-

ried-couple households and the
larger proportion who live in
mixed-age households.

Elderly living in the central
cities of metropolitan areas were
about twice as likely to be food in-
secure, and food insecure with
hunger, as those living elsewhere
within metropolitan areas, such as
in suburban areas and other less
densely populated urban areas. El-

derly households located outside
metropolitan areas registered rates
of food insecurity and hunger be-
tween those of the two metropoli-
tan categories. Food insecurity and
hunger were more prevalent
among elderly living in the South
than among elderly living in other
regions.

Most elderly survey respon-
dents who reported food access
problems said that these problems
were due to lack of income and
other resources for food. A small
proportion reported other food ac-
cess problems serious enough to
disrupt normal eating patterns or
reduce food intake. For example, 3
percent said they did not always
have the kinds of food they wanted
to eat or did not have enough to
eat because it was too hard to get
to the store (table 2).

How the Elderly Cope With
Food Insecurity

When faced with limited money
or other resources, some elderly
households supplement their food
resources through Federal or com-
munity food assistance programs.
Food programs used most frequent-
ly by the elderly are the Food
Stamp Program, Meals on Wheels
and similar services that deliver
prepared meals to the home, senior
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Figure 3—Economic Growth Had Little Effect on Food Security of the 
Elderly, But Improved Food Security of Nonelderly

Note:  Two-year averages are presented to provide more reliable estimates and to
smooth year-to-year fluctuations related to the season in which the survey was 
conducted. "Elderly" refers to persons age 65 and older. Data were adjusted for 
differences in screening procedures to be comparable in all years. This results in
lower rates of food insecurity and hunger than those reported elsewhere in the article.
Source:  Prepared by USDA's Economic Research Service based on Current 
Population Survey Food Security Supplement data.
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meals provided at a community
center or senior center, and com-
munity food pantries.

Forty percent of food-insecure
elderly households reported using
one or more of these Federal or
community food assistance re-
sources (table 3). Twenty-six per-
cent of food-insecure elderly house-
holds received food stamps; 11 per-
cent received meals, either deliv-
ered to their homes or in communi-
ty centers or senior centers; and 15
percent received emergency food
from food pantries, food banks, or
similar community food programs.

For the elderly who seek food assis-
tance, community food programs
largely substitute for, rather than
supplement, the Food Stamp Pro-
gram. Among elderly households
that got food either from senior
meals programs or from a food
pantry, only 34 percent also re-
ceived food stamps. Similarly, of
those that got food stamps, only 28
percent also got food from commu-
nity food programs.

Food security is one of several
necessary conditions for a popula-
tion to be healthy and well nour-
ished. The prevalence of food secu-

rity among the elderly in the Unit-
ed States is high, thanks to stable
incomes provided by Social Securi-
ty, pensions, and personal savings,
and to national and community
food assistance programs. Never-
theless, some work remains to as-
sure that all elderly have access at
all times to enough food for active
healthy lives. USDA’s food security
monitoring and research program
provides information to guide this
work.
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Table 2—A Small Proportion of Elderly Households Reported Other 
Food Access Problems Serious Enough To Affect Food Choice or 
Reduce Food Intake

Percentage of all
elderly households

reporting the condition
Condition1 (average 1999-2000)

Did not always have the kinds of food they wanted to 
eat or did not have enough to eat:
Because they did not have time for shopping or cooking 1.7
Because it was too hard to get to the store 3.1

Did not have enough to eat:
Because they had no working stove .1
Because they were not able to cook or eat because of 

health problems .3

Note: “Elderly households” refers to households with one or more members age 65 or older.
1Survey respondents were first asked to describe the food situation in their household in one of 
four categories. If they indicated that they sometimes or often did not have enough to eat, or 
that they did not always have the kinds of food they wanted to eat, they were presented with a 
list of possible reasons from which they selected all that were applicable.
Source: Calculated by USDA’s Economic Research Service using data from the April 1999 and 
September 2000 Current Population Survey Food Security Supplements.

Table 3—Forty Percent of Low-Income Food-Insecure Elderly 
Households Received Food Stamps, Senior Meals, or Food From 
a Food Pantry

Percentage of low-income
food-insecure elderly households

using the program
Food assistance program (average 1999-2000)

Food Stamp Program (during previous 12 months) 26.2
Senior meals (either delivered to home or in a center, 

during previous month) 10.9
Food pantry (during previous 12 months) 15.0

One or more of the three programs 39.6
None of the three programs 60.4

Note: “Elderly households” refers to households with one or more members age 65 or older.
“Low-income” refers to households with annual incomes below 185 percent of the poverty line.
Most households with incomes higher than that level were not asked about use of these food
resources. Some households were not eligible for the Food Stamp Program, for which monthly
income must be below 130 percent of the poverty line.
Source: Calculated by USDA’s Economic Research Service using data from the April 1999 and
September 2000 Current Population Survey Food Security Supplements.



For more than 15 years, the Na-
tion’s largest food assistance

program has confronted a mystery.
Although USDA’s Food Stamp Pro-
gram has special provisions to fa-
cilitate participation by low-income
Americans age 60 and older, only
about a third of those eligible in
this age group join the program.
No other demographic group par-
ticipates at such a low rate.

The food stamp participation
rate—the number of participants
as a proportion of the number of el-
igible people—dropped slightly for
older Americans from 1994 to 2000,
while the participation rate fell
sharply for other age groups (table
1). For people age 60 and older,
USDA’s Food and Nutrition Service

(FNS) estimates that the participa-
tion rate was 36 percent in 1994
and 30 percent in 2000. By con-
trast, the participation rate fell
from 74 to 60 percent for nonelder-
ly adults in the same period. For
children under age 18, the partici-
pation rate also fell, from 90 per-
cent in 1994 to 72 percent in 2000.

An average of 1.7 million Amer-
icans age 60 and older received
food stamps each month in 1999
and 2000. For households that in-
cluded participants age 60 and
older in 2000, average monthly
benefits were $59, compared with
average benefits of $158 for all food
stamp households. The average
benefit is lower for households with
older Americans partly because of

their smaller family sizes and part-
ly because of their higher per capi-
ta income.

Special Provisions for Older
Americans

Following rules established by
Congress, the Food Stamp Program
extends a special invitation to
older Americans. Individuals age
60 and older, or families that in-
clude a person this age, face some-
what relaxed income and asset lim-
its for eligibility in the program.
For example, to be eligible for food
stamp benefits, families without an
elderly or disabled member must
have monthly cash income no high-
er than 130 percent of the Federal
poverty guideline (the guideline is
$1,467 per month for a family of
four in 2002). This limit, known as
the “gross income test,” is waived
for families with an elderly or dis-
abled person. The only income limit
families with an elderly or disabled
person must meet is known as the
“net income test,” which requires
that monthly cash income after
certain deductions be no higher
than 100 percent of the Federal
poverty guideline. The most impor-
tant deductions are a standard de-
duction and a shelter deduction for
certain housing and utility expens-
es. Older or disabled participants
are also permitted a deduction for
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Among low-income elderly persons, the share of nonparticipants in the Food Stamp
Program that reported being in excellent health was more than double the share of
participants reporting this level of health.
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out-of-pocket medical expenses
above $35, which is not available to
other participants.

To be eligible for food stamps,
families with a member age 60 and
older face a more lenient limit on
the assets they may own ($3,000)
than other families ($2,000). As of
October 2002, families with a dis-

abled member will also face the
more lenient $3,000 asset limit. For
all families, these asset limits do
not include a family’s own home.
Households in which all members
receive benefits from Supplemental
Security Income (SSI), a Federal
cash assistance program for the
low-income elderly and disabled,
are automatically eligible for the
Food Stamp Program, without
being subject to asset limits at all.
These food stamp eligibility re-
quirements seek to provide for the
special circumstances of older
Americans, such as higher medical
costs or assets that are essential
savings for old age.

Exploring the Mystery of the
Missing Elderly

To gain insight into what is
keeping older Americans away
from the Food Stamp Program,
USDA’s Economic Research Service
(ERS) compared relevant demo-
graphic characteristics and income
levels of food stamp participants
age 60 and older and low-income
nonparticipants age 60 and older.
ERS used data from the Census
Bureau’s March 2001 Current Pop-
ulation Survey (CPS) to make the
comparison. Both the food stamp
participants and the nonpartici-
pants had annual household in-
comes below 130 percent of the
Federal poverty guideline. In 2000,
the Federal poverty level was $922
per month for a two-person house-
hold. Income includes all sources of
cash income, such as earnings, so-
cial security, welfare benefits, and

interest income, but not in-kind
benefits, such as food stamps or
most medical program benefits.
(The 130-percent criterion does not
by itself establish eligibility be-
cause some elderly people with in-
comes lower than 130 percent of
poverty may be ineligible due to
asset limits and other rules, while
others with higher incomes may in
fact be eligible if they have sub-
stantial deductions.)

The elderly participants and
low-income nonparticipants were
similar in some respects. About
two-thirds of both groups were
women (table 2). A slightly higher
proportion of the participant group
lived in rural areas. The nonpartic-
ipating elderly were slightly older
than the participating elderly. Me-
dian age for nonparticipants was
73, versus 70 for participants.

Elderly Food Stamp Program
participants and low-income non-
participants differed in race, eth-
nicity, and region of residence. Par-
ticipants were more likely than
nonparticipants to be Black or His-
panic. Almost three quarters (71
percent) of nonparticipants were
non-Hispanic Whites, compared
with just over half (55 percent) of
participants. Nonparticipants were
more likely than participants to
live in the Midwest and West and
less likely to live in the South and
Northeast.

Some important differences be-
tween these two groups of elderly
are their health and food security.
Low-income nonparticipants, de-
spite being slightly older than par-
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Table 1—Fewer Than a Third of Eligible People Over Age 60 Receive Food Stamps

Fiscal Eligible persons, by age (years) Participants, by age (years) Participation rate, by age (years)
year 0-17 18-59 60 + 0-17 18-59 60 + 0-17 18-59 60 +

Millions Millions Percent

1994 15.0 14.6 5.5 13.5 10.8 1.9 89.6 74.2 35.7
1995 15.0 14.5 5.1 13.0 10.3 1.9 86.8 71.2 36.1
1996 14.4 14.3 5.8 12.3 9.9 1.7 85.6 68.7 29.7
1997 14.0 12.4 5.4 10.6 8.1 1.6 75.7 65.8 29.8
1998 13.4 11.7 5.3 9.4 7.1 1.6 70.7 60.3 30.9
1999 12.7 11.6 5.2 8.7 6.7 1.7 67.9 58.1 32.9
2000 11.9 10.9 5.4 8.5 6.5 1.7 71.8 59.9 30.0

Source: USDA’s Food and Nutrition Service.

Focus group participants commonly cited pride and the perceived 
stigma of Food Stamp Program participation as barriers to taking 
part in the program.

Credit: Ken Hammond, USDA.



ticipants, appear to be healthier
than participants. Twenty-two per-
cent of nonparticipants reported
being in excellent or very good
health, while only 10 percent of
participants reported this level of
health. Participants were more
likely to report being in poor
health.

Elderly participants were more
likely than low-income nonpartici-
pants to be classified as “food inse-
cure,” based on their responses to a
supplement to the CPS in 1999
and 2000 (see “Food Security Rates
Are High for Elderly Households”
elsewhere in this issue). Thirty-
nine percent of elderly food stamp

participants were food insecure,
compared with 16 percent of low-
income elderly nonparticipants.

These results about health and
food security may indicate that
those low-income older Americans
who face the most severe concerns
about their health and food securi-
ty situation are more likely to take
the necessary steps to join the Food
Stamp Program. In the case of
health status, the referral of dis-
abled and poor elderly to the Food
Stamp Program from the SSI pro-
gram may also play an important
role. About 40 percent of elderly
food stamp participants also partic-
ipated in SSI, while only 7 percent
of elderly food stamp nonpartici-
pants reported participating in
SSI.

Interviews With Elderly Food
Stamp Participants 

USDA has also sponsored focus
group studies to understand the
Food Stamp Program experiences
of older Americans and the reasons
for their low participation rates. In
conversations among groups of eld-
erly program participants and eli-
gible nonparticipants in the State
of Washington, the most commonly
mentioned barrier to participation
was pride. As one elderly partici-
pant in Seattle explained: “I was
from the generation where... no
way did you take that stuff. You ei-
ther worked or you did without it.
So I had to get up a lot of courage
to just ask (for food stamps).” The
interviewers found that pride and
the perceived stigma of program
participation prevent some seniors
from considering the Food Stamp
Program as a viable resource.

The next most common barri-
ers, in order of how frequently they
were mentioned in these inter-
views, were misinformation and
confusion about the program’s eli-
gibility rules, lack of transporta-
tion, special issues confronting eld-
erly immigrants, and language bar-
riers. Other frequently mentioned
barriers include low benefits, the
burdens of applications and admin-
istrative requirements, and diffi-
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Table 2—Elderly Food Stamp Participants Report Lower Rates of
Excellent and Very Good Health Than Nonparticipants

Persons age 60+ with income <= 130 percent 
of poverty guideline

FS 
Item All FS participants nonparticipants

Persons, March 2001 (thousands) 7,742 1,0381 6,704

Percent

Age:
60-69 37 48 35
70-79 39 37 39
80-89 20 12 22
90+ 4 3 4

Gender:
Female 66 69 65
Male 34 31 35

Race:
White, non-Hispanic 69 55 71
Black, non-Hispanic 15 24 14
Hispanic 12 17 11
Other 4 3 4

Residence:
Rural 28 31 27
Urban 72 69 73

Region:
Northeast 19 22 19
Midwest 19 14 20
South 44 52 42
West 18 12 19

Health:
Excellent or very good 21 10 22
Good 30 20 32
Fair 29 35 28
Poor 20 35 18

Food security status:2

Secure 80 61 84
Insecure, without hunger 14 25 12
Insecure, with hunger 6 14 4

Received SSI benefits 12 40 7

Note: FS = Food Stamp Program. SSI = Supplemental Security Income.
1The Current Population Survey undercounts the number of elderly food stamp participants.
There were 1.7 million elderly food stamp participants on average each month in 2000.
2Food security is defined as having access at all times to adequate food for an active, healthy
life, and it is measured by asking a series of questions about household experiences of food
deprivation.
Source: Current Population Survey (CPS), March 2001; CPS Food Security Supplements, April
1990 and September 2000, U.S. Census Bureau.
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Since USDA began experimenting with Electronic Ben-
efits Transfer (EBT) systems in the early 1980s, there have
been concerns that the elderly and the disabled would be
uncomfortable with the new technology and reluctant to
apply for benefits or use them once EBT systems were
put into place. Concerns were expressed regarding the
ability and willingness of the elderly to learn how to use
the cards and EBT equipment. It was also feared that cog-
nitive issues might prevent elderly participants from re-
membering their Personal Identification Numbers (PIN)
(or trust giving them to authorized representatives) or
mastering the new procedures needed to keep track of
the amount of benefits remaining in their accounts.  

Once EBT systems became operational, other problems
became apparent. Since the elderly are likely to receive
fewer benefits, some may accumulate the benefits over
several months and use them in a single shopping trip or
for a big occasion, such as Thanksgiving or other holi-
days. However, most State EBT systems move benefits to
an inactive status if they are not used within 3 months. In
such cases, it is not always clear to participants that these
benefits can be retrieved. The use of EBT cards has also
restricted seniors’ ability to use food stamp benefits at
congregate meal sites and as payment for home-deliv-
ered meals. 

Early evaluations of EBT systems did not explore the
extent to which the experiences of elderly Food Stamp
Program clients might have differed from the average
client. A recent EBT evaluation sponsored by USDA’s
Economic Research Service (ERS) at the request of
USDA’s Food and Nutrition Service found that elderly
and disabled food stamp recipients had more problems
remembering their PIN, using the EBT system, and using
their EBT cards than nonvulnerable groups. These prob-
lems appeared to be greatest for new recipients. Elderly
and disabled recipients, like other new EBT users, had
fewer problems in subsequent months as they gained ex-
perience dealing with the system. The evaluation showed
that overall satisfaction with the EBT system was very
high for elderly and disabled clients, suggesting that ini-
tial difficulties with the system did not pose a serious
problem for these participants in the longrun.

Nonetheless, the substitution of EBT for food stamps
may make the elderly less inclined to apply for Food
Stamp Program benefits, especially if they anticipate
problems adjusting to the new technology. Results from
another ERS-sponsored study of recent trends in Food
Stamp Program caseloads suggest that EBT may have
had a negative impact on the size of the elderly caseload,
particularly of “pure” elderly households (those without
nonelderly adults or children.) In one of several analyses

of that study, the number of pure elderly households was
estimated to be 9 percent lower in States where benefits
were issued by EBT than in States where benefits were is-
sued as stamps (after controlling for other factors that af-
fect caseloads). Since this was not the case in all analyses,
further research is needed to corroborate these findings
and confirm whether EBT might pose a barrier to elderly
participation.

In the meantime, USDA and other organizations have
proposed some possible solutions for communities, ad-
vocacy groups, and State and local Food Stamp Program
agencies that address the special problems of the elderly:

• Provide extensive training opportunities for elderly
applicants, including adequate hands-on training in
the use of EBT cards.

• Allow benefits to accumulate and remain active for at
least 6 months for households that consist entirely of
elderly or disabled individuals. 

• Contact individuals who have not used their benefits
after a certain period of time to make sure that they
know how to access them.

• Provide options for seniors to use EBT cards at meal
programs that formerly accepted food stamps. 
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culty in using Electronic Benefit
Transfer (EBT) technology—the
plastic debit cards that are replac-
ing traditional food stamp coupons
as the program’s principal method
for distributing benefits (see box).

Thirty percent of all participant
households with an elderly person
received the minimum benefit of
$10 per month in 2000, while only
6 percent of other households re-
ceived the minimum benefit. “Why
bother for $10,” one nonparticipant
in Tacoma said (in translation from
Korean). “When I applied it was too
complicated and too cumbersome to
go get all the paperwork that the
woman asked for. So I just didn’t
bother.”

USDA Takes Steps To Reach
the Elderly

In response to these and other
studies, USDA and some States
have begun testing and implement-
ing Food Stamp Program changes
designed to increase participation
by eligible people age 60 and older.
USDA already permits the elderly
to conduct mandatory meetings
with caseworkers over the tele-
phone, instead of face-to-face, to
help overcome transportation bar-
riers. In some States, new federally
funded efforts to reach the elderly
seek to counteract the lack of infor-
mation about program rules and
benefit levels and remove barriers
to participation. For example,
FNS, which administers the Food
Stamp Program at the Federal
level, is providing $2 million in
grants to six States to conduct 2-
year nutrition pilot projects de-

signed to increase eligible elderly
participation. One project will test
the use of a simplified food stamp
application. Three projects will pro-
vide the elderly with one-on-one
assistance with the application
process. Two projects will provide
benefits to the elderly in the form
of a commodity package, in hopes
of making food stamp benefits ap-
pear less similar to welfare pro-
grams that may be stigmatized in
the view of some potential elderly
participants. ERS will fund an in-
dependent evaluation of these pilot
projects so that successful outreach
models may be extended more
widely in the future.

South Carolina has tested an-
other approach to easing access to
the Food Stamp Program for eligi-
ble older Americans. As noted earli-
er, some SSI participants in all
States are automatically eligible
for food stamp benefits, but they
typically must nevertheless apply
to the Food Stamp Program so that
their benefit level may be deter-
mined. The South Carolina pro-
gram automatically provides food
stamp enrollment and a standard-
ized benefit for single-person
households receiving SSI, which
avoids the burden of additional ap-
plication tasks. To date, this ap-
proach has increased participation
in the Food Stamp Program, in-
creased client satisfaction, and de-
creased application costs for the
State. The success of the South
Carolina effort has led other States
to consider similar approaches.

Food stamp participants age 60
and older have grown from 7.4 per-

cent of all participants in 1994 to
10 percent in 2000. Between 2000
and 2015, the Census Bureau proj-
ects that the number of Americans
age 65 and older will increase from
about 35 million to about 46 mil-
lion. After a period of slow growth,
the numbers of potential older food
stamp participants will increase,
especially after 2005, when the old-
est of the baby boom generation
reaches age 60. Many of these
aging boomers will have adequate
financial resources for their retire-
ment needs, but others will not. In
years to come, the success of the
Food Stamp Program’s outreach ef-
forts will increasingly depend on
the program’s success in reaching
eligible older Americans.
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Although younger individuals
usually face far higher rates of

infection from foodborne pathogens
(bacteria, fungi, parasites, viruses,
and their toxins), older adults,
along with the very young and the
immuno-compromised, are more
likely to have some of the more se-
vere complications from these in-
fections. In particular, some re-
search has shown that the elderly
are more vulnerable to gastroen-
teritis-induced deaths.

Data from the Centers for Dis-
ease Control and Prevention’s
(CDC) FoodNet surveillance system
show that for some pathogens,
older adults have lower culture-
confirmed rates of infection than
most or all of the other age groups,
despite many age-related factors,
such as decreased immune func-
tioning and decreased stomach acid
production, that predispose older
persons to gastrointestinal infec-
tions and their more severe compli-
cations. These low rates may be
partly due to older persons being
more careful about food handling
and food consumption than
younger persons. Culture-con-
firmed rates of infection for people
over age 60 range from 0.1 cases
per 100,000 people for Vibrio and
Cyclospora to 10.8 cases per
100,000 people for Salmonella. The
infection rates for all Americans
range from 0.04 cases per 100,000
people for Cyclospora to 17.4 cases

per 100,000 people for Salmonella.
Preliminary new FoodNet data
from a separate telephone survey
on diarrheal disease indicate that
adults over the age of 65 have the
lowest prevalence of diarrheal dis-
ease of any age group for moni-
tored pathogens.

Older adults can benefit from
education on safe food handling
and food consumption behavior
and, in turn, prevent some of the
annual foodborne illnesses among
this age category. In this article,
the term “older adults” refers to in-
dividuals age 60 or older, following
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Credit: PhotoDisc.



a category used by FoodNet. The
growing number of older adults in
the U.S. population suggests that
preventing foodborne illness and
death among older adults will re-
main an important challenge.

Foodborne Illness Can Have
Secondary Complications

CDC estimates that each year
in the United States, nine micro-
bial pathogens cause an estimated
3.5 million foodborne illnesses,
33,000 associated hospitalizations,
and over 1,200 deaths (table 1).
Data are unavailable on what pro-
portion of these illnesses and
deaths afflict older adults.

Most cases of foodborne illness-
es are classified as “acute.” These
cases are usually self-limiting and
of short duration, although they
can range from mild to severe. Gas-
trointestinal problems and vomit-
ing are common acute symptoms of
many foodborne illnesses. Deaths
from acute foodborne illnesses are
relatively rare and more typically
occur in the very young, the elderly,
or persons with compromised im-
mune systems.

The U.S. Food and Drug Admin-
istration estimates that 2-3 percent
of all acute foodborne illnesses de-
velop secondary long-term illnesses
and complications called chronic
sequellae. These sequellae can
occur in any part of the body, such
as the joints, nervous system, kid-

neys, or heart. One chronic sequel-
la from Campylobacter infections
that particularly afflicts older
adults is Guillain-Barré Syndrome
(GBS), which is an auto-immune
reaction that can cause paralysis.
GBS may afflict patients for the re-
mainder of their lives and may re-
sult in premature death. Other
causes of GBS have been docu-
mented, such as an auto-immune
response to respiratory infections.

Rates of Infection Tell Part of
the Story

The 1999 FoodNet data provide
information on the annual cases
per 100,000 U.S. persons in nine
U.S. sites by age distribution for
nine foodborne pathogens (see box
on FoodNet). The foundation for
these estimates are U.S. foodborne
illnesses that were identified by
clinical laboratory tests, or “culture
confirmed,” and recorded by Food-
Net surveillance personnel in each
site. To estimate the number of
cases per 100,000 people for each
age category, the number of report-
ed cases in each age category was
divided by the population for each
age category according to the 1999
Census population estimates.

According to CDC, FoodNet
data have three limitations. First,
current reporting captures roughly
13 percent of the U.S. population,
meaning that the data may not be
nationally representative. Second,

FoodNet data are limited to labora-
tory-confirmed illnesses that are
reported by surveillance personnel.
However, most individuals with
foodborne illnesses are never test-
ed to determine the type of
pathogen that caused their illness,
and even if the illness is laboratory
confirmed, an unknown portion of
these illnesses is not reported to
surveillance personnel. Additional-
ly, individuals of different age
groups may not all be tested at the
same rate. For example, children
may be tested for foodborne illness
more frequently than older adults.
Third, some laboratory-confirmed
illnesses reported to FoodNet can
be acquired through nonfoodborne
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Table 1—Nine Foodborne Pathogens Cause Over 3.5 Million Illnesses 

Estimated total annual foodborne illnesses 

Pathogen Cases Hospitalizations Deaths

Number

Campylobacter spp. 1,963,141 10,539 99
Salmonella, nontyphoidal 1,341,873 15,608 553 
Shigella 89,648 1,246 14
Yersinia 86,731 1,105 2
E. coli O157:H7 62,458 1,843 52
Cryptosporidium 30,000 199 7
Cyclospora 14,638 15 0
Vibrio 5,218 125 31
Listeria 2,493 2,298 499
Total 3,596,200 32,978 1,257
__________________________________________________________________
Source: CDC estimates for annual cases, hospitalizations, and deaths for people of all ages,
www.cdc.gov/ncidod/eid/vol5no5/mead.htm 

FoodNet Data
The Foodborne Diseases Active

Surveillance Network (FoodNet) is
the principal foodborne-disease
component of the Centers for Dis-
ease Control and Prevention’s
(CDC) Emerging Infections Pro-
gram (EIP). FoodNet is a collabora-
tive project among CDC, the nine
EIP State health department sites,
USDA’s Food Safety and Inspection
Service (FSIS), and the U.S. Food
and Drug Administration. The nine
locations consist of select counties
or statewide sites in California, Col-
orado, Connecticut, Georgia, Mary-
land, Minnesota, New York, Ore-
gon, and Tennessee. The total popu-
lation of the current catchment is
37.8 million persons, or 13 percent
of the U.S. population.

FoodNet is a sentinel network
that is producing more stable and
accurate national estimates of the
burden and sources of specific food-
borne diseases in the United States
through active surveillance and ad-
ditional studies. Pathogens reported
under FoodNet are Campylobacter,
Cryptosporidium, Cyclospora, E. coli
O157:H7, Listeria, Salmonella, Shigel-
la, Vibrio, and Yersinia.

For more information on Food-
Net, see the CDC Web site: http://
www.cdc.gov/foodnet/



routes, such as contaminated
water, person-to-person contact,
and direct exposure to infected ani-
mals. Therefore, the reported rates
do not represent foodborne sources
exclusively.

For most of the nine pathogens
(see box on pathogens), rates of in-
fection are relatively high for chil-
dren under age 10 and relatively
low for older adults, despite many
risk factors that predispose older
persons to these illnesses (table 2).
These lower rates for older adults
may be partially explained by their
reported safer food handling and
food consumption behavior de-
scribed later in this article. Also,
nursing homes may take additional
precautions to ensure food safety,
such as serving only irradiated
poultry.

Of the nine pathogens, Salmo-
nella (nontyphoid) had the highest
rate of infection for adults age 60
and older (10.8 cases per 100,000
people); Campylobacter had the
second highest rate (9.7 cases per
100,000 people). These findings are
not surprising as Campylobacter
and Salmonella cause far more
total illnesses each year in the
United States than the other seven
FoodNet pathogens.

Although younger individuals
usually face far higher infection
rates from these pathogens, older
adults are more likely to have
some of the more severe complica-
tions. For example, many studies
have found that GBS has a bi-

modal age distribution with the
highest peak for people older than
50 and that older patients are
more likely than younger patients
to require a ventilator and to have
a poor prognosis. In a 1997
FoodReview article, USDA’s Eco-
nomic Research Service (ERS) in-
corporated a bimodal age distribu-
tion when estimating the annual
costs of foodborne Campylobacter-
associated GBS. ERS researchers
estimated that medical costs, pro-
ductivity losses, and the value of
premature deaths from Campy-
lobacter-associated GBS total $0.1-
$1.3 billion each year. Other stud-
ies suggest that the elderly are far
more susceptible to death from
Salmonella infections than the
general population.

E. coli O157:H7 has the third-
highest rate of infection for older
adults, 1.8 cases per 100,000 peo-
ple. Some studies suggest that
nursing home residents and other
elderly individuals appear to be
particularly vulnerable to fatal E.
coli O157:H7 infections. Shigella
and Listeria have roughly the same
rate of infection for older adults,
though the rates are far lower than
the associated infection rates for
newborns. Shigellosis is a relative-
ly mild foodborne illness, with an
estimated 14 deaths each year for
people of all ages. Listeriosis is
more severe, with the second-high-
est number of estimated annual
deaths of the nine FoodNet
pathogens (table 1). Although we

do not have firm estimates of the
number of deaths from Listeria by
age category, a few studies found
that mortality from this pathogen
was highest in the elderly.

Therefore, analyzing the rates
of infection among the elderly is
only part of the story, as illnesses
vary in severity, with some posing
higher risks of hospitalization and
death. Although some research is
available that provides a sense of
the severity for select foodborne ill-
nesses among older adults, more
information is needed to determine
the distribution of severity of ill-
ness among different age groups.
In particular, the annual number of
foodborne illnesses and deaths
among older adults is needed to es-
timate the economic burden of
these illnesses in older adults.

Elderly Susceptible to
Foodborne Illness 

According to a study by James
Smith, a microbiologist with
USDA’s Agricultural Research Ser-
vice, the elderly are more vulnera-
ble to death from gastroenteritis
than younger individuals. Smith
outlines this increased susceptibili-
ty as arising from a variety of fac-
tors, though he cautions that the
elderly are a very heterogeneous
population in terms of physiologi-
cal functions, health, and suscepti-
bility to disease.

Poor nutrition and decreased
food consumption, combined with
normal age-related decreases in
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Table 2—Older Americans Have Lower Rates of Infection for Several Foodborne Illnesses 

Foodborne illness cases per 100,000 people by age group (years) 

Pathogen 0 to <1 1 to <10 10 to <20 20 to <30 30 to <40 40 to <50 50 to <60 60+

Number 

Salmonella, nontyphoidal 143.2 33.4 10.1 13.3 11.0 9.1 8.6 10.8
Campylobacter spp. 40.5 18.1 9.1 19.2 17.1 14.0 12.5 9.7
E. coli O157:H7 3.7 5.5 2.4 1.6 .5 .9 1.3 1.8
Shigella 7.3 12.9 1.7 4.0 3.6 2.2 1.6 1.3
Listeria 3.4 .1 0 .1 .2 .2 .6 1.2
Yersinia 14.6 .8 .4 .3 .2 .3 .3 .7
Cryptosporidium 3.4 2.4 .8 1.4 2.8 1.5 .6 .4
Cyclospora 0 0 0 .1 .1 0 0 .1
Vibrio .8 .1 .1 .1 .2 .3 .2 .1

Source: CDC Foodnet 1999 Final Report.



immune system functioning, may
weaken older adults’ ability to fight
foodborne pathogens. According to
Smith, the elderly are particularly
at risk for decreased nutritional in-
take because of such factors as di-
gestive disorders (malabsorption,
dental problems, greater difficulty
swallowing); medication (nausea,
loss of appetite, malabsorption);
early satiety; living alone/social iso-
lation; altered senses of smell and
taste, which decrease the enjoy-
ment of eating; and physical dis-
abilities, which make it more diffi-
cult to shop and prepare food. Ad-
ditionally, dehydration resulting
from decreased consumption of flu-
ids can also reduce immune func-
tioning. The sensation of feeling
thirsty commonly declines with
age, putting older adults at risk of
dehydration if they rely on thirst to
govern liquid intake.

A person’s immune system
functioning decreases with age,
and therefore people have de-
creased resistance to pathogens as
they age. Also, decreased contrac-
tions that push food through the
intestines slow the time it takes to
eliminate pathogens from the in-
testinal tract, allowing more time
for toxin formation and damage.
Stomach acid production declines
with age, allowing more ingested
pathogens to enter the intestinal
tract. The use of antimotility drugs
to relieve diarrhea or drugs that
decrease stomach acidity can lead
to further increases in susceptibili-
ty to foodborne disease.

Also, major surgery often leaves
patients with a short period of low-
ered immune functioning, and
when coupled with any lowered im-
mune functioning because of age,
may put older adults at a relatively
greater risk of foodborne illness
and other infections. And, studies
show that antibiotic use among the
elderly is less effective and may in-
terfere with normal colonization of
bacteria in the intestinal tract, per-
haps predisposing the elderly to
some foodborne infections.
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Salmonella.  Poultry, meat, eggs, and milk are
some of the major food vehicles of Salmonella
transmission. Most persons infected with Salmo-
nella develop diarrhea, fever, and abdominal
cramps 12-72 hours after infection. The illness
usually lasts 4-7 days, and most persons recover
without treatment. 

Campylobacter.  Most cases are associated
with handling raw poultry or eating raw or un-
dercooked poultry meat. Symptoms tend to be
relatively mild but can range from diarrhea and
lethargy that lasts a day to severe diarrhea and
abdominal pain (and occasionally fever) that
lasts for several weeks. The incubation period is
1-10 days, with most cases occurring 3-5 days
after exposure. 

E. coli O157:H7.  People can contract the dis-
ease from eating contaminated food, from per-
son-to-person contact (for example, in nursing
homes), and from swimming in contaminated
water. Food vehicles include hamburger, unpas-
teurized apple cider and apple juice, hot dogs,
raw milk, raw potatoes, and some salad bar
items, such as ranch dressing and cantaloup.
Acute symptoms include abdominal cramps,
vomiting, diarrhea (often bloody), and some-
times fever. The incubation period is typically 3-
5 days, and most cases are relatively mild, last-
ing days to weeks, and do not require medical
care. More severe cases may develop hemor-
rhagic colitis (bloody inflammation of the
colon). Some people develop hemolytic uremic
syndrome (HUS), which is a life-threatening dis-
ease characterized by red blood cell destruction,
kidney failure, and neurological complications,
such as seizures and strokes. Some people may
require lifelong dialysis or a kidney transplant. 

Shigella. Most infections are not foodborne
but are the result of Shigella passing from stools
or soiled fingers of one person to the mouth of
another person. Vegetables may become con-
taminated if harvested from a field contaminat-
ed with sewage. Food handlers can contaminate
food if they do not wash their hands with soap
after using the bathroom. Common symptoms
include diarrhea (often bloody), fever, and stom-
ach cramps starting a day or two after exposure.
The illness usually lasts 5-7 days. 

Listeria monocytogenes.  Raw milk products,
smoked seafood, soft cheeses, refrigerated pâté

or meat spreads, and ready-to-eat foods, such as
hot dogs and luncheon meats, are typically
linked to infection from this bacteria. Milder
cases of listeriosis are characterized by a sudden
onset of fever, severe headache, vomiting, and
other influenza-type symptoms. The incubation
period for listeriosis is 4 days to several weeks
and the infection tends to last days to several
weeks. 

Yersinia.  Infection from Yersinia is most often
acquired by eating contaminated food, especial-
ly raw or undercooked pork products. Unpas-
teurized milk has also been linked to this infec-
tion. On rare occasions, Yersinia infections can be
transmitted person-to-person when basic hy-
giene and hand-washing habits are inadequate.
In adults, right-sided abdominal pain and fever
may be the predominant symptoms from infec-
tion from Yersinia and may be confused with ap-
pendicitis. Symptoms typically develop 4 to 7
days after exposure and may last 1 to 3 weeks or
longer. 

Cryptosporidium.  This parasite is one of the
most common causes of waterborne disease
(drinking and recreational). If food becomes
contaminated by this parasite and is under-
cooked, it may cause diarrheal illness. Symp-
toms generally begin 2-10 days after infection
and last around 2 weeks. 

Cyclospora.  This parasite is transmitted
through ingesting water or food that was con-
taminated with infected stool. Outbreaks of cy-
closporiasis have been linked to various types of
fresh produce. Common symptoms include di-
arrhea, vomiting, and stomach cramps. The in-
cubation period is usually about 1 week and if
not treated, the illness may last from a few days
to a month or longer, and the person may expe-
rience relapses. Older adults appear to be par-
ticularly more susceptible to Cyclospora than
other age categories. 

Vibrio.  People can become sick from Vibrio by
eating contaminated seafood, particularly oys-
ters and other shellfish, or by exposing an open
wound to seawater. Symptoms typically include
vomiting, diarrhea, and abdominal pain. Illness
in immuno-compromised persons is typically
more severe and life threatening. The incubation
period is around a day and the infection gener-
ally lasts several days. 

Nine Pathogens Covered by FoodNet



Nursing Homes Pose Special
Challenges

Roughly 5 percent of people age
65 and older and 20 percent of peo-
ple age 85 and older are in nursing
homes. Some aspects of the nursing
home environment pose special
challenges for health care profes-
sionals to ensure proper nutrition
and the control of foodborne dis-
ease. Dr. Cynthia Henderson, chief
operating officer of Oak Forest
Hospital, Oak Forest, Illinois, found
that the elderly in nursing homes
may have decreased nutrient in-
take because of loss of control over
food choices, inappropriate food
temperatures or meal timing, the
need for assistance with eating, un-
attractive eating surroundings, and
the presence of noisy or disturbing
patients during eating. Other im-
portant contributors to reduced
meal intake, which result in mal-
nutrition and dehydration, are
chronic and acute disease process-
es, dementia, and use of multiple
medications.

Nursing home residents are
particularly vulnerable to food-
borne illness because of underlying
illnesses and age-related decreases
in immune functioning, factors that
may also help explain why these
individuals reside in nursing

homes. Also, foodborne infections
may be spread among nursing
home residents because of close
confinement with others who may
be ill.

Residents of nursing homes also
face a higher risk of more severe
outcomes from a foodborne illness.
Charles Gerba, professor of soil,
water, and environmental sciences
at the University of Arizona, com-
pared case-fatality rates for specific
pathogens that cause intestinal ill-
ness in nursing home populations
with case-fatality rates from the
general population. Gerba found
that case-fatality rates from specif-
ic foodborne pathogens were 10-
100 times higher for nursing home
residents than for the U.S. popula-
tion as a whole. In particular, the
case-fatality rate in nursing homes
was 10 times higher for Campy-
lobacter and 100 times higher for
rotavirus (a virus that causes se-
vere diarrheal illness, particularly
in children).

On the other hand, nursing
homes take positive measures to
prevent foodborne illness and help
ensure proper nutrition among res-
idents. For example, trained dieti-
cians plan the menus, and nursing
homes follow procedures to reduce
risks of foodborne illness, such as

thoroughly cooking eggs. For the
elderly who find it difficult to shop
for food and prepare meals, nutri-
tious meals prepared and served
for them may be a welcome aspect
of their nursing home stay.

Many Foodborne Illnesses in
Older Adults Can Be
Prevented

While people can’t turn back
the clock or stop aging, older adults
can take several actions to prevent
foodborne illness. They can practice
a healthful lifestyle that includes
exercising regularly, eating a bal-
anced diet, obtaining regular
health care, practicing good food
sanitation and handling practices,
and paying careful attention to
personal hygiene. Additionally,
many older adults could benefit
from food safety education that
would encourage them to reduce
risky food handling or food con-
sumption behavior. In 1995-96,
over 19,000 adults in eight States
were interviewed under the Behav-
ioral Risk Factor Surveillance Sys-
tem study. This study found that
13 percent of respondents age 60 or
older did not wash their hands
with soap after handling raw meat
or chicken, 13 percent did not wash
cutting surfaces with soap or
bleach after using them for cutting
raw meat or chicken, 13 percent
ate pink hamburgers, 49 percent
ate undercooked eggs, 4 percent ate
raw oysters, and 1 percent drank
raw milk (table 3). Random-digit
dialing techniques used to select
respondents for the telephone in-
terviews did not capture nursing
home residents.

Older adults were significantly
less likely than younger individu-
als to engage in these risky actions,
with the exception of eating under-
cooked eggs, which showed no sig-
nificant difference among age
groups. Several factors may explain
why people born before the mid-
1930s are more careful with the
handling and consumption of food
than those born in later years. In
the early 1900s, refrigeration was
less common and there were fewer
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Food handling behavior
Not washing hands with soap after handling 

raw meat or chicken (n = 14,445)

Not washing cutting surface with soap/bleach after 
using it for cutting raw meat or chicken (n = 13,364)

Food consumption behavior
Eating pink hamburgers (n = 18,397)

Eating undercooked eggs (n = 18,562)

Eating raw oysters (n= 16,812)

Drinking raw milk (n = 16,846)

222

262

222

49

102

22

18-29

202

202

222

51

92

1

30-59

13

13

13

49

4

1

Age (years)

Percent

Note: n = sample size
1Reference group.
2Significantly different from reference group, p < 0.05.
Source: Altekruse et al., 1999.

Table 3—Older Americans Report Safer Food Handling and Food
Consumption Behavior Than Younger Americans

≥ 601



processed foods, so people had to be
careful with food and the custom
was to thoroughly cook most foods.
Additionally, older persons have
had more time to acquire food safe-
ty knowledge and have had more
opportunity to learn from past ex-
periences with contaminated food,
so perhaps they are more likely to
implement safer food handling and
food consumption practices.

A closer examination of the be-
havior risk study data on eggs,
however, reveals that of older
adults who ate undercooked eggs,
56 percent ate them more than
four times a month. Of younger in-
dividuals who ate undercooked
eggs, only 48 percent ate them four
times a month. Undercooked eggs
are a major source of Salmonella
serotype enteritidis, and in the
United States illness from this
serotype continues to rise. Because
older adults have a relatively high
incidence rate for Salmonella, com-
pared with other foodborne illness-
es, and because they are more like-
ly to frequently consume under-
cooked eggs, egg safety education
efforts targeted at older adults may
help reduce the incidence rate of
this illness.

Older adults can also benefit
from improved food safety practices
of their caregivers. Many older peo-
ple rely on family members or
home health care workers to pre-
pare food for them. For example,
the individuals providing food for
older people who live in adult care
homes (residences with less than
10 occupants) may not have had
training in food safety. The
kitchens in these adult care homes
are neither inspected nor subject to
Government food regulations, as
are the kitchens in assisted living
facilities and nursing homes.

The U.S. population is aging—
people are living longer and the
proportion of older adults is rising
(see “America’s Older Population”
elsewhere in this issue). By 2020,
individuals over age 65 will make
up 16.6 percent of the U.S. popula-
tion. And as these individuals grow
older, many of them will have less
functional immune systems, many

of them will be in nursing homes,
and many of them will be frail;
thus, they will be more susceptible
to illnesses, including foodborne ill-
ness. This older population will
need special care. Geriatric health
care practitioners will be faced
with the prospect of developing
cost-effective care for this aging
population.
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Practicing a healthful
lifestyle, which includes
getting regular exercise
and eating a nutritious
diet, is among several
steps older adults can
take to reduce food
safety risks.

Credit: ERS.



USDA’s school nutrition pro-
grams include the National

School Lunch Program (NSLP) and
the School Breakfast Program
(SBP). On an average schoolday in
2001, 27.5 million children ate an
NSLP lunch and 7.8 million chil-
dren ate an SBP breakfast, at an
annual cost to USDA of about $6.5
billion for the NSLP and $1.4 bil-
lion for the SBP. Because of the im-
portance of the programs to school-
children’s diets and because of the
programs’ magnitude, there is a
high level of interest in how well
the programs operate. One way to
gauge the efficiency of a feeding
program is to measure plate waste,
which is generally defined as the
quantity of edible food served that
is uneaten. Although some food
served will inevitably be wasted,
excessive waste may be a sign of
an inefficient operation or one that
is not responsive to children’s ap-
petites or food preferences.

Excessive plate waste may also
indicate that children are not fully
benefiting from the nutrients of-
fered by school meals, particularly
if waste is primarily derived from
foods, such as vegetables and
fruits, that are underconsumed by
American children in comparison
with Federal dietary guidance. Nu-
tritious, balanced meals eaten dur-
ing childhood can provide benefits
in terms of children’s health, well-

being, and academic achievement
and reduce risk factors for some
chronic diseases in later life. Good
eating habits learned early in life
may carry over into adulthood. In
short, healthful eating, coupled
with regular physical activity,
helps to optimize physical and cog-
nitive development, maintain a
healthful weight, and reduce risk
of chronic disease.

USDA’s Economic Research
Service (ERS) reviewed studies on
plate waste in school nutrition pro-
grams, particularly the NSLP, to
determine the level of plate waste
in these programs, factors that con-
tribute to plate waste, and strate-
gies that may reduce plate waste.

The best available data suggest
that approximately 12 percent of
foods served as part of the NSLP
are wasted, resulting in an esti-
mated direct economic loss of over
$600 million. Plate waste is ubiqui-
tous and probably impossible to
completely eliminate—a review of
data on household and commercial
food waste indicates that consumer
plate waste levels are comparable
to NSLP levels. Nevertheless, re-
ductions in plate waste can make
program operations more efficient,
lower costs, and enhance the pro-
gram’s success in meeting nutrition
objectives.

Most school meal services use
the offer versus serve provision to
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While most schools have decreased plate waste in student meals by using the offer versus
serve provision, some schools have reduced waste even further by coupling the provision
with other strategies, such as self-service bars.              
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decrease plate waste while main-
taining nutritional benefits. Under
this provision, children may select
a portion of the complete school
meal (see box on school meal pro-
grams), though they are encour-
aged to take the complete meal.
Some elementary schools decrease
waste by scheduling lunch after re-
cess. Other strategies that may be
useful in decreasing plate waste in-
clude nutrition education cam-
paigns, expanded use of self-service
and regulatory options for cus-
tomizing portion sizes to children’s
grade levels, and improvement of
quality, appearance, and/or accept-
ability of foods.

Plate Waste in the National
School Lunch Program

Plate waste has been defined as
the proportion of food served that
is uneaten, the amount of calories
uneaten, or the amount of nutri-
ents uneaten. Plate waste in chil-
dren’s school lunches has tradition-
ally been measured via one of three
methods: physical measurements
(such as weighing discarded food),
visual estimates made by trained
observers, and food consumption as
recalled by children.

ERS conducted a comprehen-
sive review of school plate waste
studies carried out between 1977
and 2001. Most studies focused on
a handful of schools in a particular
region. Plate waste estimates from
these smaller studies ranged from
10 to 37 percent, probably indicat-
ing both local variations in plate
waste and the effects of different
study methodologies.

The only nationwide study that
assessed the nutrient content of
food actually eaten by students and
the amount of food wasted was the
School Nutrition Dietary Assess-
ment Study-I (SNDA-I). The
SNDA-I collected data for the
1991-92 school year by interview-
ing a nationally representative
sample of about 3,350 students in
grades 1 through 12. Students
were asked to recall all the food
and beverages they consumed over
a 24-hour period. For school meals,

students were questioned not only
about the food they ate but also
about the food they selected or
were served but did not consume.
The study did not look at food
wasted in lunches brought from
home.

The SNDA-I study found that
NSLP participants wasted about
12 percent of the calories in the
food that they were served. (Plate
waste in any particular school or
district may differ substantially
from the NSLP average due to
local circumstances and operating
conditions.) Estimates of food
waste at the consumer level sug-
gest that the 12-percent estimate
of plate waste in the NSLP is not
unreasonable. The direct economic
cost of plate waste in the NSLP is
estimated at over $600 million an-
nually. This estimate was calculat-
ed by multiplying 12 percent by
$5.49 billion, the portion of the
$6.2 billion NSLP allocation for fis-
cal 2000 that went to cash pay-
ments for meals. The estimate does
not include the costs of the Federal
share of State administrative ex-
penses, any wasted commodity en-
titlements or bonus food, or the pri-
vate costs of wasted foods pur-
chased by students under the
NSLP program. It does not adjust
for differences in the costs of food
items wasted (for example, more
expensive entrees versus less ex-
pensive side dishes) because these
data are not available. The method
also assumes that the economic
costs of plate waste include the
overhead and labor costs of prepar-
ing and serving the meals. Finally,
the estimate does not include the
value of lost nutrition and health
benefits.

According to the SNDA-I study,
girls who participate in the NSLP
tend to waste more food and nutri-
ents than boys. For example, girls
wasted 16.6 percent of calories and
boys wasted 9 percent. Younger
children who participated in the
NSLP tend to waste a higher pro-
portion of their food and nutrients
than older children. For example,
children under 11 years old wasted

Economic Research Service, USDA FoodReview, Summer-Fall  2002 37

USDA School Meal Programs Allow Flexibility
in Meeting Nutrition Standards

Meals served under USDA’s School Breakfast Pro-
gram (SBP) and National School Lunch Program (NSLP)
must meet nutrition standards established by USDA’s
Food and Nutrition Service. These standards require that
breakfasts meet one-fourth and lunches meet one-third
of recommended dietary levels for food energy (calo-
ries), protein, calcium, iron, and vitamins A and C.
School meals must also contain no more than 30 percent
of calories from fat and less than 10 percent of calories
from saturated fat and they are recommended to be
moderate in cholesterol and sodium. However, States
have flexibility in how they plan meals to meet these
standards.  

Currently, most schools plan SBP and NSLP meals
using one of two approaches. Most schools use a food-
based approach in which meals are planned to include
minimum quantities of five meal pattern items (that is,
milk, meat or meat alternative, two servings of vegeta-
bles and/or fruits, and bread or bread alternative). Some
schools use a nutrient-based approach in which a com-
puterized nutritional analysis of the week’s menu en-
sures that the meals meet USDA standards. Schools that
use a nutrient-based approach are required to serve milk
and to offer at least one entree and one side dish, but
within these broad guidelines, schools have flexibility in
how they develop menus that meet nutrient guidelines.
For example, they could serve a tortilla wrap sandwich
stuffed with meat, vegetables, and cheese as an entree;  a
fruit cup as a side dish; and milk as a beverage.

The offer versus serve provision in school meal serv-
ice is implemented somewhat differently in schools
using nutrient-based approaches and those using food-
based approaches to menu planning. In schools that use
the nutrient-based meal planning systems, students
must select at least two of the USDA meal-pattern items
offered, one of which must be an entree, and may decline
a maximum of two menu items. Children in schools that
use the food-based menu planning systems must take a
full portion of at least three of five meal-pattern items of-
fered to get a reimbursable lunch, although they are en-
couraged to take all five items. 



14.8 percent of their food, while
children age 11-14 wasted 11.9 per-
cent and children over 14 wasted
6.5 percent.

Plate waste in the NSLP varies
by food type, with vegetables and
salads tending to be the most wast-
ed items according to a U.S. Gener-
al Accounting Office (GAO) survey
of NSLP cafeteria managers (fig.
1). Although the SNDA-I found few
differences among the percentages
wasted of most nutrients, the B-vi-
tamin folate, which is found prima-
rily in fresh vegetables and fruit,
was most wasted (15 percent), con-
sistent with the types of food most
likely to be wasted.

The 12-percent plate waste esti-
mate is derived from a study con-
ducted in 1991-92 and may not re-
flect current conditions in schools.
One of the most important changes
in the school foodservice environ-
ment in the past decade was the
1995 implementation of USDA’s
School Meal Initiative (SMI), which
modernized nutrition standards for
meals served under the NSLP and
SBP and placed increased empha-
sis on nutrition education as a part
of the programs. Other foodservice
changes that may have influenced

meal acceptance, independent of
USDA involvement, include an in-
crease in sales of foods and bever-
ages that are not part of the school
nutrition programs (see box on out-
side foods) and increased use of
pre-prepared and brand-name
foods in school cafeterias. Available
plate waste studies predate these
major changes and therefore do not
reflect their effects.

Several Strategies Can Help
Reduce Plate Waste

In light of both individual and
day-to-day variations in appetite
and energy needs and in tastes and
preferences, it is unlikely that
plate waste could be completely
eliminated in any foodservice set-
ting. School meal programs face
special challenges to minimizing
plate waste, such as scheduling
constraints that interfere with stu-
dent meal consumption or result in
serving meals when children are
less hungry, the difficulty in adapt-
ing meals to widely varying stu-
dent energy needs and food prefer-
ences, and the availability of sub-
stitute foods from competing
sources, such as school stores and
vending machines. Nevertheless,

lowering plate waste promotes effi-
cient program management and
can increase realization of the nu-
tritional benefits of school meals,
particularly when excessive waste
is primarily derived from foods,
such as fruits and vegetables, that
are underconsumed in comparison
with Federal dietary guidance.

If reducing plate waste were as-
sociated with encouraging children
to eat more calories than they
needed and the result was to pro-
mote obesity, nutritional benefits
would of course be decreased. In
such cases, although plate waste
represents economic inefficiency,
encouraging a child to “clean your
plate” may add costs in the form of
obesity-related health risks. A
more effective approach to plate
waste reduction might be to in-
crease meal flexibility. USDA
school meal regulations allow sev-
eral options for increasing meal
flexibility, such as using the offer
versus serve provision for meal
service, allowing children to serve
themselves, and more closely tai-
loring portion sizes to appetites
and needs. Other possible strate-
gies for reducing plate waste in-
clude rescheduling lunch hours, im-
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Percent wasted

Figure 1—Kids Not Heeding "Eat Your Vegetables" Advice
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proving the quality and acceptabili-
ty of food, and providing nutrition
education to school children.

Increasing Meal Flexibility
Lowers Waste

The offer versus serve provision
for school meal service typically al-
lows students to choose two or
more USDA meal-pattern items of-
fered (see box on school meal pro-
grams), and in many schools, offer
versus serve has been coupled with
strategies to match serving por-
tions to children’s appetites, such
as self-service bars. As implement-
ed in some school districts, the
offer versus serve provision has in-
creased fruit and vegetable con-
sumption, probably by offering
more choices. For example, many
elementary schools in Oregon offer
a “Food Pyramid Choice Menu”
that features six or more fruit and
vegetable choices. Daily food waste
decreased by as much as 36 per-
cent in participating school dis-
tricts, according to the Oregon De-
partment of Education, and stu-
dents ate more fruits, vegetables,
and grains.

Schools that participate in the
NSLP and serve lunch to senior
high school students are required
to implement the offer versus serve
provision. Offer versus serve has
also become common in junior
high, middle, and elementary
schools. For example, close to 90
percent of elementary schools used
the offer versus serve provision in
the 1997-98 school year. Schools
that do not use the provision serve
complete meals to all students.

Because the variations in ap-
petite and energy needs among
students are probable causes of
plate waste, tailoring portion sizes
more closely to children’s needs
seems likely to decrease plate waste.
USDA’s Food and Nutrition Service
sets minimum required serving
sizes for each of several age/grade
categories that are served school
meals. However, schools that use a
nutrient-based meal planning ap-
proach are allowed to customize
serving sizes to more narrowly de-
fined age/grade groups. A 1997-98
study of the implementation of
USDA’s SMI found that, while a
majority of school foodservice man-
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Do Outside Foods Compete With the NSLP?
In most schools, National School Lunch Program (NSLP)

and School Breakfast Program (SBP) meals are not the only
purchasable food choices available to students. The School
Nutrition Dietary Assessment Study II, which was recently
completed by USDA’s Food and Nutrition Service, reports
that, as of the 1998-99 school year, students in more than 9
out of 10 schools could purchase a la carte foods and bever-
ages (that is, items not sold as part of an NSLP or SBP meal)
in school cafeterias. The range of a la carte options tends to
increase as students get older. At the elementary school level,
28 percent of schools limit a la carte items to milk only; an
additional 11 percent limit a la carte offerings to milk, juice,
and desserts. At the middle school and high school levels, a
la carte offerings tend to be more extensive and may be more
likely to completely substitute for NSLP meals or meals
brought from home.  

Vending machines selling foods and beverages were pres-
ent in 76 percent of high schools, 55 percent of middle
schools, and 15 percent of elementary schools. Finally, 41
percent of high schools, 35 percent of middle schools, and 9
percent of elementary schools sold food items through
school stores, snack bars, or canteens. More recently, the
Centers for Disease Control and Prevention’s School Health
Policies and Programs Study 2000 found that 95 percent of
high schools, 62 percent of middle schools, and 26 percent of
elementary schools have one or more vending machines
from which students can purchase food or beverages. Also,
59 percent of high schools, 39 percent of middle schools, and
27 percent of elementary schools sold food items through
school stores, snack bars, or canteens. 

The presence of competing food options may decrease the
likelihood that a child will purchase the USDA school meal,
but, for those who continue to participate in the meal pro-
gram, competing foods could also affect plate waste. For ex-
ample, a child could choose a federally reimbursed school
lunch but also purchase additional foods, such as snack or
dessert items, from competitive sources and fail to com-
pletely consume the school lunch because part of it was re-
placed by the competing item. In such cases, plate waste
would not represent a loss of calories but rather a substitu-
tion of items of differing calorie and nutrient profiles. In the
future, it may be necessary to assess the role of competing
food options in children’s school meal choices to fully un-
derstand the nutritional significance of plate waste. 

“Farm-to-school” programs and other strategies that incorporate fresh and local produce
into school meals may not only increase participation in school meals and consumption of
salads and other vegetables but may also decrease plate waste. 

Credit: Ken Hammond, USDA.



agers reported no impact of SMI on
plate waste, a larger proportion of
managers using the nutrient-based
approach to meal planning believed
that plate waste had decreased,
compared with managers using
other approaches. This finding may
be attributable to differences be-
tween school districts other than
approaches to menu planning. Fur-
ther studies would be necessary to
establish whether the nutrient-
based approach was more effective
at controlling plate waste, as well
as to what extent its benefits could
be attributable to customizing por-
tion sizes.

All schools participating in
USDA meal programs have the op-
tion of allowing students to serve
themselves—for example, via self-
service bars. Self-service items
need to meet USDA portion-size

guidelines to be reimbursable, but
students may have more opportu-
nity to choose a preferred mix of
items. One study of elementary
schoolchildren in Louisiana found
that use of self-service bars for
fruits and vegetables resulted in
students consuming about one-half
serving more of these foods; plate
waste also decreased by a small
amount.

Lunch Schedules Affect 
Plate Waste

Rescheduling lunch so that it
follows recess has also been shown
to reduce plate waste, potentially
providing cost savings to the NSLP
and increasing the benefits that
children receive from the program.
For example, a study conducted in
Illinois showed that overall food
waste decreased from 35 percent to

24 percent when recess was
rescheduled to precede lunch. The
School Health Policies and Pro-
grams Study 2000 conducted by
the Centers for Disease Control
and Prevention (CDC) found that
only 18.2 percent of elementary
schools scheduled recess before
lunch for half or more of classes.

Lengthening school lunch peri-
ods may also decrease levels of
plate waste. Forty-four percent of
public school cafeteria managers
surveyed reported “not enough
time to eat” as a possible reason for
students’ plate waste (fig. 2). Stud-
ies suggest that in most cases,
however, children have adequate
time to eat their lunches. A study
sponsored by the National Food
Service Management Institute
found a small number of cases in
junior and senior high schools in
which long waiting lines resulted
in students having less than 10
minutes to eat, but effects on plate
waste were not assessed.

Lunches that are served very
early or very late in the day may
also increase plate waste. Forty-
two percent of NSLP cafeteria
managers surveyed cited children
being “not hungry” as one reason
for plate waste. Lunches scheduled
too soon after breakfast may be a
cause of children not being hungry.
Moving some of the earlier lunch
periods to later times might reduce
the volume of plate waste. On the
other hand, lunches that are sched-
uled late in the day may increase
plate waste if students have access
to alternate foods, such as items
from vending machines and snack
bars or food brought from home.
However, only a minority of NSLP
cafeteria managers who responded
to the survey felt that changing
lunch schedules would decrease
plate waste. Concerns also have
been raised that scheduling other
school activities during lunch, such
as club meetings and pep rallies,
may discourage children from eat-
ing school meals. Data on the ef-
fects of these scheduling issues on
plate waste are not available.
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Percent of cafeteria managers

Figure 2—Cafeteria Managers Cite Socializing and Food Dislikes as 
Most Likely Reasons Children Waste Food
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Improving NSLP Food and Nu-
trition Education Could Lower
Waste

Improving the quality, appear-
ance, and acceptability of foods
may also be an effective strategy,
but the effects of such improve-
ments are not well documented.
ERS identified four strategies cur-
rently used to improve the quality,
appearance, and/or acceptability of
NSLP meals:

(1) Improving the selection
of commodities donated by
USDA. USDA makes commodi-
ty food products available to all
schools participating in the Fed-
eral school meal programs.
While these foods are generally
viewed favorably by NSLP cafe-
teria managers, USDA contin-
ues to work to further improve
the nutritional profile and ac-
ceptability of these foods. A
study of the effects of increasing
the amount of fresh fruits and
vegetables made available to
schools indicated that such im-
provements may decrease plate
waste. Effects of other changes
in commodities on plate waste
have not been studied.

(2) Increasing the use of pro-
duce and local foods. Some
schools are incorporating more
fresh and local produce and less
prepackaged or processed foods
into school meal offerings. Case
studies of schools that have de-
veloped “farm-to-school” pro-
grams suggest that such foods
may increase participation in
school meals and consumption
of salad and other vegetables,
the food categories most likely
to be wasted. For example, the
Berkeley, California, Unified
School District implemented a
“farmers market salad bar” that
became very popular with stu-
dents—NSLP participation in-
creased and students over-
whelmingly chose salad bar
items over other selections.
Such strategies, however, may
require changes in operating

and purchasing procedures and
may be relatively costly for
schools to implement.

(3) Using commercial food-
service companies and/or
their products. An increasing
number of schools that partici-
pate in the NSLP are using
commercial foodservice compa-
nies to plan, prepare, and serve
school meals. USDA leaves the
decision whether to use foodser-
vice management companies
and/or brand-name fast foods
up to local school food authori-
ties. Although schools that use
foodservice management com-
panies appear to do so primari-
ly for financial reasons, 26 per-
cent of those responding to a
GAO survey indicated that “in-
creasing the nutritional value of
meals” was also a motive. Cafe-
teria managers cite use of
brand-name fast food items as a
strategy for decreasing plate
waste, presumably by increas-
ing acceptance. A GAO survey
of cafeteria managers indicated
that an estimated 13 percent of
public schools participating in
the NSLP during the 1995-96
school year decided to offer
brand-name fast foods as part
of the USDA school meal, up
from 2 percent in 1990-91. The
CDC’s School Health Policies
and Programs Study 2000 re-
ported that 20 percent of
schools offered brand-name fast
foods to students, but this fig-
ure includes foods sold both as
part of the NSLP and as a la
carte items. NSLP meals that
include brand-name fast foods
must be in compliance with
USDA’s nutritional standards.

(4) Increasing student input.
Student advisory groups could
help create improved menus
that are more acceptable to stu-
dents, which would likely re-
duce plate waste. USDA regula-
tions encourage school food au-
thorities to involve students—
as well as parents—in their
programs. Some schools already

have advisory committees. The
American School Foodservice
Association (ASFSA) promotes
nutrition advisory councils,
which it describes as “school
clubs that bring students to-
gether” and “reinforce the idea
that school nutrition programs
are for them.” ASFSA reports
that 365 schools nationwide had
nutrition advisory councils
chartered with ASFSA as of
spring 2000. This number likely
belies the prevalence of this
strategy, as many other adviso-
ry groups operate independent-
ly of the ASFSA program.

Nutrition education has also
been cited as a means for improv-
ing children’s diets and promoting
acceptance of healthful menu
items, particularly when coordinat-
ed with foodservice activities. One
study found that a nutrition edu-
cation program that involved
schoolchildren in preparing and
tasting foods later served in the
school cafeteria was associated
with decreased plate waste. The
researchers selected several nutri-
ent-rich foods, such as dark-green
and deep-yellow vegetables, that
are underconsumed by American
children. Schoolchildren who par-
ticipated in cooking/tasting activi-
ties that featured these foods ate
more—and wasted less—of these
foods when they were later served
in the cafeteria. These results indi-
cate that nutrition education may
be a useful strategy for decreasing
plate waste and enhancing pro-
gram benefits.

Recent Changes in the School
Meal Programs May Affect
Plate Waste 

In this study, ERS synthesized
findings from a variety of studies
of plate waste in schools partici-
pating in the NSLP. Several stud-
ies showed that plate waste can be
reduced by employing the offer
versus serve provision in school
meal service and scheduling recess
before lunch. Some evidence sug-
gests that nutrition education may
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reduce plate waste, particularly
when the education is strongly
linked to foods served in the school
cafeteria. Strategies for tailoring
portion sizes to children’s ap-
petites, preferences, and needs,
such as allowing children to serve
themselves, also may decrease
plate waste without reducing nu-
trition benefits, but there is less
research on the effects of these
strategies.

Finally, most plate waste studies
predate major changes in the
school foodservice environment be-
tween 1996 and the present.
Among the most important of
these changes are (1) the imple-
mentation of USDA’s School Meal
Initiative, which modernized the
nutritional guidelines for the
school meal program and promoted
increased nutrition education in
schools, and (2) the increase in
sale of foods and beverages not
part of the Federal school meal
programs. Another issue is the
trend in school foodservice toward
more use of pre-prepared items
versus items prepared in the cafe-
teria and the potential effects of
this trend on quality and accept-
ance of NSLP meals. These
changes may also have affected
plate waste; however, their effects
have not yet been studied.
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Anew report released by
USDA’s Economic Research

Service (ERS), The U.S. Food Mar-
keting System, 2002: Competition,
Coordination, and Technological
Innovations Into the 21st Century,
analyzes recent trends and devel-
opments by the firms that process,
distribute, prepare, and sell food in
the United States. Separate chap-
ters on food manufacturing, food
wholesaling, food retailing, and
food service look at important de-
velopments with regard to struc-
ture, organization, productivity,
technology, and trade. The new re-
port is an electronic version of the
former Food Marketing Review.

Notable trends occurring
throughout the U.S. food marketing
system include an increase in
mergers and acquisitions, leading
to fewer and larger firms. Changes
in concentration among sectors
vary by food marketing stage, seg-

ments within a particular stage,
and types of products processed
and handled. Recent concentration
in the retail sector has seen the
share of U.S. grocery store sales by
the top four food retailers increase
from 16.6 percent in 1996 to 27.4
percent in 2000 (fig. 1). By con-
trast, this four-firm sales share de-
clined from 17.1 percent in 1987 to
16.6 percent in 1996. Mergers and
acquisitions have also accelerated
in foodservice distribution. In 1995,
sales by Sysco, the leading U.S.
foodservice distributor, outpaced its
nearest competitor by 84 percent.
With U.S. Foodservice’s purchase of
Alliant in 2001, this gap closed to
28 percent.

Buyer-seller relationships are
changing throughout the food sup-
ply chain as stages become increas-
ingly interdependent. For example,
farmers are increasingly engaged
in contracts and vertical integra-

tion in some agricultural sectors.
In 1996, 30 percent of hogs were
sold under production contracts, up
from 2 percent in 1980. Also, tradi-
tional food wholesalers that buy
food from manufacturers and resell
to retail food stores are losing
ground. Today, manufacturers in-
creasingly deliver their products
directly to retail stores, while self-
distributing retailers own their
own distribution centers and buy
directly from manufacturers.

Competitive pressures are
mounting for farmers to deliver the
right types of products at the right
time. Retailers are demanding a
variety of high-quality products
(for example, organic produce, ex-
ceptionally lean pork) delivered in
a timely fashion. These demands
increase the need for agricultural
product differentiation and precise
information regarding prices, prod-
uct quality, and scheduling. The
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ERS Releases New Electronic Report 
on the U.S. Food Marketing System

Note: Data not presented for 1988-91.
Sources:  Monthly Retail Trade Survey, Census Bureau; Company annual reports.

Figure 1—Consolidation Has Contributed to Increased Shares of 
U.S. Grocery Store Sales by the Largest 4, 8, and 20 Retailers
Percent of U.S. grocery store sales 
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The significant increase
in hogs produced under
contract from 1980 to
1996 typifies the
changing nature of buyer-
seller relationships in
the Nation’s food
marketing system. 

Credit: PhotoDisc.
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food marketing system has re-
sponded by embracing new technol-
ogy that improves the flow of infor-
mation and assists with scheduling
and inventory. Improved informa-
tion enables firms to reduce costs
and instances of empty grocery
shelves or out-of-stocks and better

target alternative consumer seg-
ments. In addition, grocery retail-
ers are experimenting with new
formats (for example, supermarket-
sized natural food stores) to meet
the growing needs of natural food
and ethnic consumers.

International trends in trade
and foreign direct investment offer
U.S. food marketers an alternative
to the slowly growing domestic food
market. Such trends leave the U.S.
food marketing system increasingly
exposed to foreign economic devel-
opments, policies, and changing
consumer preferences. The United
States is the world’s largest im-
porter and exporter of processed
food. In 2000, the United States ex-
ported $30 billion worth of
processed food and imported
processed foods worth $36.8 billion.
U.S. food processors continue to ex-
pand operations overseas (fig. 2).
Foreign-owned food retailers have
used acquisitions to increase in-
vestments in U.S. food retailing.

The full report, The U.S. Food
Marketing System, 2002: Competi-
tion, Coordination, and Technologi-
cal Innovations Into the 21st Cen-
tury, by Steve Martinez (coordina-
tor), J. Michael Harris, Phil R.
Kaufman, and Charlene Price,
Agricultural Economic Report 
No. 811, can be accessed through
ERS’s Web site at http://www.ers.
usda.gov/publications/aer811/ FRFR

Source:  U.S. Direct Investment Abroad, Bureau of Economic Analysis.

Figure 2—Investment Abroad in Food Manufacturing by U.S. Companies 
Continues To Rise
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In a new report released by
USDA’s Economic Research Ser-

vice, researchers examined orange
juice prices in 54 U.S. markets to
determine if and how a highly con-
centrated marketing system affects
retail prices. Results show little
compelling evidence that consolidat-
ed markets engage in noncompeti-
tive pricing. Instead, regional con-
solidation of food retailers and their
integration into wholesaling ap-
pears to lead to lower market prices
for orange juice. Increased private
label competition with the leading
national brands also contributes to
lower orange juice prices.

Market shares for the four
largest grocery chains in the 54
markets varied from over 85 per-
cent to less than 50 percent. With
such wide variation in retail con-
centration, the researchers grouped
the data into the 10 markets with
the highest four-firm concentration
and the 10 markets with the lowest
concentration, then compared prices
between the two groups.

The researchers analyzed retail
price data for six orange juice prod-
ucts—two branded frozen concen-
trate products, one private label
frozen concentrate product, two
branded refrigerated products, and
one private label refrigerated prod-
uct. The private label products rep-
resent not a specific product but the
average price across all private
label or store brand frozen concen-
trate or refrigerated products sold
within a specific market. Prices are
reported as averages for four 3-
month periods.

For all three frozen concentrate
products, average prices were lower
for each quarter in the group of
markets with a high degree of retail
concentration (fig. 1). Refrigerated
orange juice products were also
priced lower in markets with high
retailer concentration, with the ex-
ception of the first-quarter Brand 1
product where average prices were
about the same in both the low- and
high-concentration markets.

Frozen concentrate products
also had lower prices in markets

with high grocery
wholesaler concen-
tration, but the rela-
tionship between refriger-
ated product prices and wholesaler
concentration was less clear. Mar-
kets with the highest concentration
of integrated retailers who operate
their own distribution warehouses
had lower orange juice prices than
markets with a lower concentration
of integrated retailers. Most of
these findings were replicated using
the more rigorous approach of re-
gression analysis, where the differ-
ent influences on prices are isolat-
ed.

The complete report, Consolidat-
ed Markets, Brand Competition, and
Orange Juice Prices, by James
Binkley, Patrick Canning, Ryan
Dooley, and James Eales, Agricul-
tural Information Bulletin No.
747-06, can be accessed through 
the ERS Web site at http://
www.ers.usda.gov/publications/
aib747/aib74706.pdf. Printed copies
can be obtained from the authors
(pcanning@ers.usda.gov). FRFR
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Consolidated Markets, Brand
Competition, and Orange Juice Prices
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Figure 1—Retailer Concentration and Orange Juice Prices
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Note: Quarterly market prices of orange juice for period ending November 2, 1990.
Source: Department of Agricultural Economics, Purdue University.
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